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General and Physical  Chemistry.  

Refraction and Dispersion of Helium. KURT HERRMANN (Eer. 
deut. physikal. Ges., 1908, 6, 476-482. Compare this vol., ii, 333).- 
Measurements of the refraction of air, hydrogen, and helium have been 
made for the cadmium line X=O*6438p. The values of the refractive 
index are for a i r  1.0002930, hydrogen 1*0001350, helium 140003406, 
at 0" and 760 mm. in  the expression for the  relative 
dispersion l / v  = (n ,  - n,)/(n, - I ) ,  where np, n,, and rz, are the  refractive 
indices for the lines F, C, and D, are for a i r  98.0, hydrogen 65.9, and 
helium 39-9. H. M. D. 

The values of 

Index of Refraction 01 Mixtures of Alcohols and Water. 
11. ANTONY G. DOROSCHEWSKY and S. V. DVORSCHANTSCHIK (J. 
Russ. Phys. Chem. Soc., 1908, 40, 908-931. Compare this vol., ii, 
24 1 ).-The curves connecting the index of refraction of aqueous 
alcohol with the proportion of alcohol present for thallium, lithium, 
and sodium lights are of the  same type, all exhibiting maxima at the 
sdme concentration ; the curves become less convex as the wave-length 
is increased. Rise of temperature also results in  a flattening of the 
curve, and in  a displacement of the position of the  maximum towards 
the  water axis. 

When water is added to  isopropyl alcohol, a well-defined maximum 
refrangibility, corresponding with 93 -94% of the alcohol, is observed. 
W i t h  normal propyl alcohol, a less clearly marked maximum exists at 
about 97%. W i t h  butyl and isohutyl alcohols, addition of water 
causes lowering of t'he index of refraction, no maximum being 
observed. The rate  of change of the indJx  of refraction with 
temperature, dn,/dt, also varies regularly, exhibiting a maximum in  
the  region of the  maximum index of refraction. I n  general, the 
magnicude of dn/dt  for propyl, isopropyl, butyl, and isobutyl alc )hols 
varies little, but diminishes slightly as  the  molecular weight of the  
alcohol increases, and is greater for the isoalcohols than for  the normal 
ones. 

The value of a in Pulfricli's formula (Zeitsch. physikal. Chem., 1889, 
4, 56 1) (n - rz,)/n = a ( B  - Du) /D  has been chlculated for mixtures of 
ethjl, propyl, and isopropyl alcohols with water, and is found t o  be a 
constant independent of the  temperature and of the  wave-length of 
the  light used. For ethyl alcohol, the mean value of a is 0.975, for 
propyl alcohol, 0.92, and for isopropyl alcohol, 0.95. Knowing the value 
of a, the  indices of refraction of mixtures of alcohol and water, and the  
specific gravities and indices of refraction of abs Aute alcohol and 
water, the compression of the  aqueous alcoholic mixtures can be 
calculated ; results obtained in  this way for various mixtures of ethyl 
alcohol and water at 1 5 O ,  ZOO, and 30' agree closely with the cxperi- 
mental numbers. Calculation of the concentration of mixtures of 
alcohol and water by means of Gladstone's formula, (n - l ) / d  = const., 
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786 ABSTRACTS OF CHEMICAL PAPERS. 

yields accurate results, which are also given by Pulfrich's (Zoc. cit .)  
modification of Gladstone's formula. 

The expansion of liquids by heat is expressed with great accuracy 
by the equation vt = vo/( 1 - kt )  (comparo Mendelbeff, J. Buss. Phys. 
Chem. SOC., 1884, 16, 1). The authors find that a similar equation, 
nt = no/( 1 + kt ) ,  gives accurately the relation between the index of 
refraction of a liquid and the temperature; k is termed the modulus 
of the index of refraction. T. H. P. 

New Law of Seriea Spectra. W. RITZ (Plzysikal. Zeitsch., 1908, 
9, 521--529).-A formula is given by means of which new series of 
spectral lines can be deduced from known series. The newly-discovered 
series of lines in the spectra of the alkali metals are accurately 
represented by means of the formula, and it is also shown tha t  the 
series of lines in  the spectra of helium, copper, and the alkaline earth 
metals are in agreement with it. El. M. D. 

Spectrum of the Lighter Conatituents of Air. HERBERT E. 
WATSON (Proc. Roy. SOC., 1908,81, A,  181--194).-The lighter portions 
of air  were separated by fractional distillation by Coates (Abstr., 1907, 
ii, 257), aiid the portion not absorbed by charcoal a t  - 190' was 
further fractionated. One fraction pumped off charcoal at - 205", and 
a second fraction a t  - 190°, have now been examined spectroscopically 
by the author. The spectra of the first order, and, for all lines of 
wave-length less than 4100, of the second order as well, obtained with 
a Rowland grating, were photographed. A very long exposure was 
given in  order that  faint lines might not be overlooked. 

The wave-lengths obtained, along with those of Liveing and Dewar 
(Abstr., 1901, ii, 213) and Baly (Abstr., 1904, ii, 3) for comparison, 
are given in  tabular form. After allowing for the lines ordinarily 
ascribed to helium and neon (and also to  traces of argon and hydrogen), 
a considerable number of lines remain unaccounted for. These lines, 
however, do not appear to show more than accidental coincidences 
with any of the chief nebular or coronal lines, or with any of the lines 
of the spectrum of the solar chromosphere. It seems probable, there- 
fore, tha t  the majority are really neon lines which were not observed 
previously owing to  insufficient exposure, and there is no evidence tha t  
the fractions contain gases other than those already mentioned. 

G. S. 

Spectrum of Radium Emanation. ALEXANDER T. CAMERON and 
SIR WILLIAM RAMSAY (Proc. Roy. Soc., 1908, 81, A ,  210--213).-1n a 
previous paper (Abstr., 1904, ii, 529), Kamsay and Collie gave 
measurements of the spectrum of radium emanation obt'ained with 
a direct-vision spectroscope, The spectrum in question has now been 
photographed. Three successive photographs were taken, but only the 
first showed the spectrum of the emanation alone, as the effect of the 
discharge is to drive the emanation towards the negative electrode, 
where it is largely absorbed, and the tube soon shows only the 
hydrogen spectrum. 
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Much better results were obtained with copper electrodes in place 
of the aluminium electrodes first used. The former electrodes appear 
not to contain hydrogen, and absorb the emanation much more slowly 
than aluminium does. 

The wave-lengths and intensities of the lines ascribed to the emana- 
tion are given in the paper (compare Rutherford and Royds, 
following abstract). G. S. 

Spectrum of Radium Emanation. ERNEST RUTHERFORD and 
T. ROYDS (Phil .  Mag., 1908, [vi], 16, 313-317. Compare Cameron 
and Ramsay, preceding abstract). -The spectrum of radium emanation 
purified as  well as possible from permanent gases and carbon dioxide 
was found to consist of entirely characteristic lines. The authors 
have mapped a spectrum of seventy-four lines between 3612.2 X and 
6079 A, thirty-nine lines being observed visually, and sixty-three photo- 
graphed. None of these lines has been identified in any stellar spectrum. 

The colour of the discharge is bluish, the spectrum being characterised 
by groups of brilliant green and violet lines. 

During the passage of the discharge, the emanation lines grow 
gradually weaker, and the emanation itself appears to be driven into 
the  walls of the tube, whence it is removed with difficulty by strongly 
heating the glass. After three days, the glass is much-blackened, and 
the principal lines of helium appear in the spectrum. R. J. C. 

Quantitative Indications Furnished by Dissociation 
Spectra : Silver. ANTOINE DE GRAMONT (Compt. rend., 1908, 147, 
307-309. Compare Abstr., 1907, ii, 728; this vol., ii, 645).-The 
following series of argentiferous materials have been examined spectro- 
scopically, employing the simple or oscillating condensed spark : 
(1 )  galena ; (2) commercial lead ; (3) alloys of lead and silver ; 
(4) alloys of tin and silver, all of known composition. Spectra of the  
four classes have been photographed on the same plate, and to render 
the quantitative indications comparable, six spectra of each class, 
representing six different concentrations of silver, have been recorded 
by vertical movement of the plate. It is found tha t  the number and 
intensity of the lines for silver have a direct and constant relation to  
the concentration of the metal in  the sample. A table is given show- 
iug the lines which disappear a t  different concentrations of silver 
from 1% to 0.0001%. 

It is necessary t o  guard against certain foreign lines which coincide 
with those of silver, and also against the halo occasioned by bright 
lines of lead or  tin. w. 0. \v. 

Apparatus for Producing Coloured Flames. ROBERT GOLD- 
SCHMIOT (BulZ. SOC. ci~im.  Uelg., 1908, 22, 255-259).-A description 
and sketch of a simple arrangement for obtaining a flame permanently 
and intensely coloured. 

The air supply of a Bunsen flame is charged with a spray produced 
by electrolysis of a suitable solution. w. 0. w. 

54-2 
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Elec t ro-opt ica l  Properties of Liquid MixturerJ. J. UHAUDIER 
(Ann. Chim. Phys., 1908, [viii], 15, 67--140).-The author first gives 
a rksume of previous work on the changes undergone by light when it 
traverses a liquid situated in a magnetic field (compare Majorana, 
Atti. R. Accad. Lincei, 1902, 11, i, 374, 463, 531; 11, ii, 90, 139;  
Meslin, Abstr., 1903, ii, 408, 521, 585). 

The laws of electric dichroism are shown, theoretically and experi- 
mentally, t o  be similar t o  those established by Meslin (Zoc. cit .)  for 
magnetic dichroism. But whilst the sign of electric dichroism is 
independent of the relative value of the dielectric constants of the  
media, that  of magnetic dichroism can be altered by modifying the 
relative value of the magnetic constants of the solid and surrounding 
liquid. The dichroism is proportional t o  the length of liquid traversed 
by the light and to the concentration of the liquid, and increases with 
the intensity of the field to a limiting value. 

A mixture of liquids placed in a uniform electric field exhibits 
marked birefraction, provided that the suspended particles are suffici- 
ently minute. 

The field due to gravity is also capable of producing the phenomena 
of dichroism and even of birefraction. The action of any uniform field 
is hence manifested in an orientation of the particles of mixed active 
liquids, which then exhibit the phenomena of dichroism and birefrac- 
t ion; the laws of these phenomena are the same whatever the nature 
of the field, provided that account is taken of the change of sign due 
t o  diamagnetism. If t h e  particles in  suspension have a greater 
magnitude than about 0.3 mm., dichroism alone is observed, and is due 
t o  the reflection of light by the  crystalline surfaces. I f  the particles 
are smaller and uniform in size, dichroism is still t he  principal 
phenomenon observed, but birefraction also appears, and the modifica- 
tions due to diifraction come into play. As the dimensions of the 
particles diminish, dichroism becomes rarer, and birefraction plays a 
more important r81e, whilst, when they are infinitely small, as in 
colloidal solutions, the phenomena of reflection and refraction are no 
longer produced and the liquids are only birefractive. T. H. P. 

Electrochemistry of Light. 111. Halogen Carriers. WILDER 
D. BANCROFT (J. Physical Chern., 1908, 12, 417-447. Compare this 
vol., ii, 448, 549).-The facts and theories relating to the action of 
carriers in the chlorination and bromination of hydrocarbons are 
discussed, and a new theory is put forward which resembles in  some 
respects tha t  advanced by Bruner (this vol., i, 146). 

The chief conclusions at which the author arrives are that tlie 
action of halogen carriers is not due to the intermediate formation of 
additive compounds, and tha t  under suitable conditions the carriers 
react with the hydrocarbons even in  the absence of free halogen. 

To account for the observed facts of substitution in the side-chain 
and in the nucleus, it is supposed tha t  the halogens and the carriers 
give rise to ions, and that substitution takes place in the nucleus when 
the negative ions are present in  excess and in  the side-chain when the 
positive ions predominate. By means of this theory, the catalytic 
action of ferric, stannic, and aluminium chlorides, as well as of iodine 
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monochloride, phosphorus pentachloride, water, and sunlight, can be 
accounted for. The facts relating to the velocity of the reactions 
when certain of these carriers are employed can also be explained. 

H. M. D. 

Pho tograph ic  Action of Meta l s  and Hydrogen Peroxide 
(So-called Metall ic Radiation). SEM SAELAND (Ann. Physik, 1908, 
[iv], 26, 899-917. Compare Russell, Abstr., 1898, ii, 287 ; 1899, ii, 
720).-An investigation has been made of the conditions under which 
photographic action is produced by certain metals and by solutions of 
hydrogen peroxide, and from the results the author concludes that 
the action of the metals is due to chemical changes and not t o  the 
emission of any special type of radiation. 

The activity of the metals, measured immediately after polishing the 
surface, increases with the electropositive character, and the greater 
the activity of the freshly-polished metal the more rapidly does this 
activity diminish with time. When the metal is kept in a vacuum, 
this diminution in the activity does not take place. The photographic 
activity is also unaltered after the metals have been heated, and 
exposure to an  electrical field has no influence on the photographic 
effect. The darkening of the plates is greatly increased i f  the plates 
are left undeveloped for some time, or if before developing they are 
gently heated. 

I n  a vacuum containing phosphoric oxide, the photographic action 
does not take place; conditions under which hydrogen peroxide can be 
formed appear to be essential. Experiments are also described which 
indicate that the action does not spread from the active metnls in a 
rectilinear manner, but that, on the other hand, the distribution is such 
as would be expected if gaseous diffusion were taking place. The 
photographic action is not observed when certain metals, such as copper, 
or alloys, like brass, are interposed as diaphragms between the active 
metals and the photographic plate. It is also inhibited if very thin, 
non-porous sheets of metals are interposed, or if a sufficiently rapid 
current of sir is passed between the photographic plate and the active 
metal. 

The observations indicate the identity of the action of metals and of 
hydrogen peroxide solutions. The metals therefore exhibit photo- 
graphic abtivity in consequence of the formation of hydrogen peroxide, 
and are only active when the conditions are such that hydrogen peroxide 
can be produced. H. M. D. 

Relation of Absorption and Sensitiveness in Photographic 
Preparations. ERICH LEHMANN (Zeitsch. physikul. Chern., 1908, 64, 
89--119).-The question as to the influence of wave-length on the 
relation of optical absorption to photochemical extinction has not 
hitherto received a definite answer. The author shows that in the 
case of silver iodide a solution of the problem is possible. For silver 
iodide either by itself or in collodion, the maximum of absorption and 
the maximum of sensitiveness are coincident. I n  a gelatin emulsion 
of silver iodide, however, the maximum of sensitiveness is di~placed 
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16-65pp relatively to the absorption maximum. This may be due to  
the formation of an organic silver salt. 

It is exceedingly probable tha t  similar results would be obtained 
with silver chloride and bromide if these substances could be subjected 
to  direct observation. J. C. P. 

Photochemical Oxidation of Hydrogen Iodide by Oxygen. 
JOH. PLOTNIROFF (Zeitsch. physikal. Chem., 1908,64,215-228. Compare 
Abstr., 1907, ii, 212).-The rate of decrease of the oxygen concentra- 
tion is now found to be proportional to the 2/3 power of the acid 
concentration both in the light and in the dark. The fact tha t  in the 
earlier work different values were found for the exponent of the 
hydrochloric acid concentration in the light and in the dark was 
probably due to some catalytic agent, and i t  is now shown that the 
presence of copper sulphate is sufficient to cause such a difference. 

For the reaction in  the dark, the value of R,+,,/R, is now found to be 
2.07 ; for the reaction in the light the value is 1-38. 

The author’s further experiments show tha t  the photochemical 
oxidation of hydrogen iodide by oxygen is the sum of two independent 
changes : (1) the reaction in the dark ; (2) the reaction in  the light. 
Hence the velocity may be represented by the formula : - d(O,)/dt = 
[Kd. 10aT+ K,.Z.lO~T](HCI)~(KI)~(O,). J. U. P. 

Method of Carbon Dioxide Assimilation. EMIL BAUR (Zeitsch. 
plysikacl. Chsm., 1908, 83. 683-710).-A solution of potassium ferric 
oxalate in  diffused daylight evolves carbon dioxide, but the evolution of 
gas ceases before all the ferric salt is decomposed. When a 
golution of potassium ferrous oxalate is kept in an  atmosphere of 
carbon dioxide, t b e  gas is gradually absorbed, and ferric salt is 
produced. These observations may be summed up in the  equation : 
Fe(C,O,),K, F- Fe( C,O,),f(, + ,tC,O,K, + (30,. 

The reversibility of this reaction has led the author to consider 
the suggestion, tha t  in the original production of organic com- 
pounds the reduction of carbon dioxide to  oxalic acid was the 
first stage. I n  order t o  make the energy of light available for 
this reduction, the system ferrous oxalate + ferric oxalate -I- 
carbon dioxide must be combined with a system i n  which oxygen 
is developed under the influence of light. This latter result is attained, 
for instance, when silver chloride immersed in  water is exposed to 
light, and the author shows how in a vessel provided with a septum 
of photochloride and a semipermeable membrane it would be possible, 
theoretically at least, t o  effect the conversion of carbon dioxide and 
water into oxalic acid and oxygen. I n  endeavouring to find other systems 
which, like silver chloride in water, would evolve oxygen on exposure to 
light, the author has studied the way in which the potentials of iron, 
mercury, uranium, and cerium salts are affected by light. The P.D. 
at a platinum electrode immersed in a solution containing both 
iiranous and uranyl salts is actually less positive when exposed to 
sunlight than when kept in the dark. The displacement of potential 
is considerable, and takes place more or less rapidly according to  the 
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nature of the salts employed. The results obtained with iron, 
mercury, and cerium salts were less noteworthy. 

The term '' light content " (" Lichtinhalt ") is proposed for the 
quantity of energy which is absorbed by a light-sensitive substance, 
and which goes to  change its chemical potential. The value of this 
'' light content '' is deduced from the E.M.F. of photoelectric cells and 
their temperature-coffiecien ts. J. C. P. 

Distribution of the Radiation from Radioactive Sub- 
stances. HEINRICH W. SCHMIDT (Physikal. Zeitsch., 1908, 9, 
537-541).-To explain the irregular distribution of the radiation 
from substances containing uranium, which Greinacher (this vol., ii, 
55 1) found on examination of photographic plates which had been placed 
in contact with these substances cut into sections of well-defined geo- 
metrical forms, it is not necessary to attribute the action to secondary 
rays. The phenomenon can be referred to the action of the/?-rays if i t  
is assumed that the emitted rays follow the cosine law of Lambert. 
Conversely, the experimental observations indicate the validity of this 
law in the case of corpuscular radiation, H. M. D. 

ExperimentB with Radium Emanation. Volume of the 
Emanation. ERNEST RUTHERFORD (Phil. Mug., 1908, 16, 300-312). 
-The amount of ernanation in equilibrium with one gram of radium 
is q / A ,  where q is the rate of production per second and X is the radio- 
active constant of the emanation. The value of X is about 1/46800Q. 

Assuming that one atom of radium emits one a-particle and then 
becomes one atom of emanation, and knowing the number of a.-par- 
ticles emitted per second and the charge on each (Rutherford and Geiger, 
this vol., ii, 794), the author calculates the volume of the emanation 
to  be 0-57 cub. mm. per gram of radium. Ramsay and Cameron, however 
(Trans., 1907, 91, 1266), obtained 7.07 cub. mm. of emanation from 
one gram of radium. The author finds that probably 80% of the 
gas measured by ehese authors consisted of matter foreign to the 
emanation itself. 

To obtain pure emanation, radium bromide was either heated in  a 
quartz tube or dissolved in water, the emanation being pumped off 
with the oxygen and hydrogen formed, and sparked down as described 
by Ramsay. The ernanation mas collected over potassium hydroxide, 
and condensed by cooling in liquid air. After all uncondensed gases 
had been pumped off, the emanation was allowed to gasify and remain 
some hours in contact with potassium hydroxide. It was finally 
liquefied again by liquid pentane at a temperature between 150' and 
186' and exhausted by the pump, a portion being volatilised and lost 
in the process. Difficulty was experienced in obtaining the emanation 
free from carbon dioxide, although phosphoric oxide was used to 
lubricate the stopcocks and the emanation frequently stood twenty- 
four hours over potassium hydroxide. The emanation, as finally 
measured in  a capillary tube, was in such a state of purity that the 
spectrum of carbon dioxide was hardly seen, but a new spectrum of 
bright lines certainly due t o  the emanation itself appeared. 
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The amount of radium corresponding with the amount of emanation 
measured was estimated by comparing the y-ray activity of the 
emanation with that of a standard sample of radium bromide. When 
the emanation was well purified, its volume varied from 0.80 to 1-32 
cub. mm. per gram of radium, decreasing rapidly and spontaneously to 
0.58 to  0.66 cub, mm. The average final volume corrected for 
temperature and pressure mas 0.58 cub. mm. The high1 y-purified 
emanation had the usual half-period of 3-75 days, and the author finds 
i t  difficult to explain the spontaneous contraction. I n  one experiment 
when purified emanation was left eleven days in the capillary, i ts  volume 
greatly increased again, and a brilliant; spectrum was obtained showing 
all the lines of helium. Passage of electric sparks caused the emanation 
to condense on the glass walls of the capillary, leaving only carbon 
dioxide. A t  the temperature of liquid air, the emanation has a sensible 
vapour pressure. R. J. C. 

Relative Activity of Emanation and Active Deposit from 
Thorium and from Actinium. HOWARD L. BRONSON (Phil. Mag., 
1908, [vi], 16, 291--299).-1t is frequently assumed that each atom of 
the various radioactive substances gives off either one or no a-particle 
each time it undergoes transformatZion. The author’s comparisons of 
the relative activity of emanation and active deposit in the cases of 
thorium and actinium, making due allowance for the different mean 
free paths of the a-particles in the various cases, fail to support this 
view. 

A quantity of the volatile radioactive products from thorium or 
actinium was conveyed to the testing vessel by a current of air, and 
i ts  total ionising activity was measured. After waiting a short time 
to allow the emanation to  decay, the residual ionising activity due to 
the active deposit was measured. The activity of the emanation mas 
obtained by difference. Knowing the rates of transformation of all 
the products, the activity of the deposit when at its maximum value 
could be calculated. 

The ratio of ionisation due to active deposit to tha t  due to 
emanation was found to vary from 0.34 to 0.40 in the case of thorium, 
and from 0.28 to  0.41 with actinium, different ratios being obtained 
with measuring vessels of different sizes. 

The active deposit from thorium is supposed to contain thorium B 
and thorium C.  I n  all cases with thorium, the  calculated ionisation 
ratio was four times as great as the measured ratio, whilst with 
actinium the calculated ratio was always twice as great as the 
measured. The presence of other substances of short transformation 
periods would serve to  explain the results, but there is no evidence for 
this (compare Hahn, Abstr., 1906, ii, 718). The author prefers to 
suppose t h a t  atoms of thorium B and thorium C give off the same 
number of a-particles during transformation, but that  an  atom of 
thorium emanation gives 08 four times as  many; also, t h a t  a dis- 
integrating atom of actinium emanation gives off twice as many a- 
particles as an  atom of its active deposit. On the other hand, radium 
emanation, radium A ,  and radium C appear t o  give off the same 
number of a-particles per atom. The actual number of ejected 
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a-particles per atom cannot be stated as the determinations are only 
relative. R. J. C. 

Oeonisation of Air by the Action of Radium Salts and 
Emanation. RAFFAELO NA~JINI and MARIO G. LEVI (Att i  R. Accccd. 
Lincei, 1908, [v], 17, ii, 46--49).-The authors discuss the formation 
of ozone by radium salts, which is affirmed by Madame Curie and by 
Giesel, but denied by Ramsay and by Soddy. The authors' experiments 
show that, in presence of a large excess of air or oxygen, ozone is 
formed by the action of radium. 

A small bottle containing 0.005 gram of radium bromide dissolved 
in 30 C.C. of water was placed open in a 5-litre flask containing air. 
When the flask was closed by a ground-glass stopper, after some hours 
the air  inside gave the reactions of ozone, but if  a cork or a rubber 
stopper was used, the air  gave no odour or reactions of ozone, which 
had been destroyed. 

Further experiments indicate that the emanation itself cannot 
produce ozone, but the results cannot be regwded as absolutely 
decisive. T. H. P. 

Action of Radium Emanation on Solutions of Copper Salts. 
MADAME MARIE CURIE and MLLE. GLEDITSCH (Compt. rend., 1908, 
147, 345 -349).-The authors have repeated Cameron and Ramsay's 
experiments (Trans., 1907, 91, 1593) on the action of radium 
emanation on copper salts, taking special precautions t o  employ 
apparatus and reagents free from traces of lithium. Platinum vessels 
were used, since it was found that distilled water free from lithium 
becomes contaminated with traces of this element when allowed to 
remain in contact with glass for twenty-four hours. The use of 
quartz vessols, especially of the transparent variety, is inadmissible, 
since these contain notable amounts of lithium. The water and acids 
necessary were distilled in platinum retorts, and the reagents were 
not allowed to come into contact with glass during the experiments. 
I t  was found practically impossible to remove the last traces of lithium 
from copper sulphate. After allowing the emanation to act on the  
solution, the copper was removed, and, after evaporation of the liquid, 
the residue, which weighed about 0.0004 gram, was examined spectro- 
scopically. Sodium and potassium were found to  be present, but 
lithium could not be detected. Comparative experiments on sodium 
sulphate containing known quantities of lithium sulphate indicated 
tha t  the residue could not have contained more than 0.6 x 10-5 milli- 
gram lithiurn. I n  order to  show t h a t  no lithium was lost during the 
experiment, a control experiment was carried out on a solution 
containing 0.27 gram of copper and an  amount of lithium sulphate 
equivalent to 1.7 x 10-4 milligram of the chloride. After removal of 
the copper, lithium was readily detected in the residue. 

The authors consider tha t  the formation of sodium and lithium has 
w. 0. MT. not been established by Cameron and Ramsay. 

Retardation of u-Rays by Metal Foils, and its Variation 
with the Speed of the a-Particles.  T. SMITH TAYLOR (Amer. J. 
$ci., 1908, [iv], 26, 169--179).-1n the experiments of Bragg and 
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Kleeman, and also in  those of KuBera and Maiek (Abstr., 1907, ii, 4), 
McClung (Abstr., 1906, ii, 138), Rutherford (Abstr., 1906, ii, 642), 
and Levin (Abstr., 1906, ii, 595), on the effect produced on the range 
of a-particles by the interposition of sheets of metals, the air equiva- 
lents corresponding with different positions of the screen were 
obtained by determining the difference of the range with the source of 
the rays uncovered and with the screen i n  place. As this method is 
not very accurat,e, a new method has been devised, and is described in 
the preseut paper. 

Polonium was used as the source of the rays, and experiments were 
made with thin sheets of gold, lead, tin, aluminium, and silver of 
varying thickness. The results show that the air  equivalents of 
sheets of metal foil decrease with the range, and hence with the speed, 
of the a-particles. The change is very small for thin foil of the lighter 
metals when the range of the a-particles is high, but for thicker sheets 
or a lower range, the change is more considerable. A comparison of 
the change for sheets of different metals of nearly equal air equiva- 
lents shows that the rate of change is in  the order of the  atomic 
weights of the metals. E. G. 

Charge and Nature of the a-Particle.  ERNEST RUTHERFORD 
and HANS GEIGER (PTOC. Roy. Soc., 1908, 81, A ,  162-173. Compare 
this vol., ii, 555).-The total charge carried by the a-particles expelled 
per second from a known weight of radium has been determined 
directly, and from the result and the number of a-particles expelled 
per second per gram of radium, the charge carried by an  a-particle has 
been calculated as 9.3 x 10- lo E.S. units. I n  determining the total 
charge carried bythe particles,radium Cwas used as a source of radiation; 
the particles passed through aluminium plates into a testing chamber, 
and the current was measured in the usual way. The methods used to 
eliminate other rays, and to  determine the strength of the radiating 
source, are fully described. 

The charge carried by an  a-particle, calculated on the assumption 
that the heating effect of radium is a measure of the kinetic energy of 
the a-particles expelled from it, is 9.1 x E.S. units, in good 
agreement with the above value. The charge e carried by a hydrogen 
atom has been estimated by J. J. Thomson, H. A. Wilson, and 
others a t  3-4 x E.S. units, from which it would follow that the 
charge on the a-particle is between 2e and 3e. Keasons are given for 
the assumption that the values hitherto found for e are too low. As 
the a-particle probably carries 2e, the most probable value for e 
is 4-65 x 1 O - I o  E.S. units. Support is lent to this view by a new 
calculation of e from the known period of transformation of radium, 
the result ohtained being 4.1 x 

As the ratio of the charge on the a-particle t o  its mass has already 
been determined, the mass (atomic weight) of the a-particle has now 
been calculated as 3.84, which supports Kutherford’s previous suggestion 
that the a-particle, after it has  lost its positive charge, is a helium atom. 

From t h e  data now available, some important radioactive maguitudes, 
such as the volume OF the emanation and the rate of production of 
helium, have been calculated. 

ES. units. 

G. S. 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
08

. D
ow

nl
oa

de
d 

on
 2

4/
10

/2
01

4 
20

:0
4:

37
. 

View Article Online

http://dx.doi.org/10.1039/ca9089405785


GENERAL AND PHYSICAL CHEMISTRY. 795 

Scattering of the a-Particles by Matter. HANS GEIGER (Proc. 
Roy. Soc., 1908, 81, A ,  174--177).-Radium emanation was employed 
as a source of a-particles; these were allowed to pass through a 
narrow slit on their way to a phosphorescent screen, and from a 
comparison of the area reached by the rays (as determined by observ- 
ing the scintillations) with the magnitude of the geometrical image of 
the slit, the amount of scattering could be ascertained. 

I n  a vacuum, scarcely any scintillations were observed outside 
the image of the slit, but, when air was allowed to enter, the area 
of scintillation increased. The same effect was produced in a vacuum 
when the slit was covered with gold leaf,and to a smaller extent when 
aluminium foil was employed. G. S. 

Secondary 7-Rays  -due to y-Rays of Radium C. A. S. XVE 
(Pl~i,?. May., 1908, [vi], 16, 224--234).-The intensity of secondary 
cathode radiation ,from various substances under the impact of 
Rontgen rays, P-rays, and y-rays has been shown to be a function of 
the atomic weight of the secondary radiator, but comparison of 
Townsend’s determinations of secondary radiation, from various sub- 
stances under the influence of X-rays, with the author’s values for the 
total secondary radiation produced by y-rays, reveals striking 
discrepancies. The author has endeavoured to find the origin of these 
differences, which, if Rontgen rays and y-rays are fundamentally of the 
same nature, ought not to  arise. 

Upwards of 30% of the secondary radiation may consist of secondary 
y-rays with a penetrating power equal to that of primary y-rays from 
actinium, but greater than that of primary y-rays from uranium 
or radium. One or two miliimetres of lead or aluminium suffice to 
absorb completely the secondary cathode rays from lead, iron, or brick 
radiators, but allow the  secondary y-rays to pass. When comparative 
experiments are made in such a way that cathode secondary rays are 
absorbed and only secondary y-rays reach the electroscope, the secondary 
eBects produced by X-rays and y-rays of radium are neither in order 
of the atomic weights nor of the densities of the radiators, and are not 
in agreement with one another. The secondary rays which reach the 
electroscope are y-rays, and not penetrating cathode rays, since their 
intensity is not affected by a strong magnetic field. 

The differences apparently lie more in the velocity than in  the 
nature of the particles. Even cathode secondary radiation, which 
follows t he  order of the atomic weights, has a much higher velocity 
when excited by p- or y-rays than by X-rays. The similarity of the 
P-  and y-ray effects in this instance is held to support Bragg’s theory 
that p- and y-particles are essentially the same, but bear different 
charges. 

The intensity of the secondary y-rays induced by primary y-rays 
from radium depends on the material surrounding the radium. 
Primary y-rays traverse steel more readily than lead, but rays which 
have passed through steel are more readily absorbed by lead than rays 
which have already passed through lead. Taking the case of radium 
enclosed in a glass tube, the secondary radiation due to y-radiation is 
7.5% of that  due to  P- and y-radiation together. Of this 7.576, the 
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larger part  is cathode secondary radiation, the proportion of 
y-radiation in it being 6.2% from lead, 25% from iron, and 28% from 
brick. 

The coefficient of absorption of primary y-rays from radium is 
0-45-0.57, from uranium 1.4, from actinium 2.7-4.7, whilst the 
secondary y-rays excited by radium y-rays in lead, iron, and brick have 
a coefficient about 4.6. The author is of the opinion that secondary 
y-raps caused by the primary y-rays of actinium would ha.c.0 a 
coefficient of absorption even lower than 4.6, and approximating 
to that of X-rays. R. J. C. 

Polonium Rays. CH. LATT~S (Chem. Zentr., 1908, i, 2137-2138 ; 
from Le Radium, 1908, 5, 97--102).-The author has endeavoured to  
obtain evidence of the production of secondary rays when polonium 
rays fall upon a metal plate by means of delicate electrical and photo- 
graphic processes. I n  this he has been unsuccessful, although i t  is 
probable tha t  secondary rays are produced (Logeman, Abstr., 1906, ii, 
72 l), and should be photographically detectable. J. V. E. 

Radioactivity of Certain Uoitrigenic Springs. RBP~N 
(Conzpt. r ~ ~ z d . ,  1908, 147, 387--388).--Three samples of spring 
water from the neighbourhood of St. Jean  de Maurienne were found 
t o  be distinctly radioactive ( A  = 0.01 1 to 0.031 in Curie-Laborde 
units). Endemic goitre is known to be prevalent in the districts 
where these waters are used for drinking purposes, and the author 
suggests that  the well-known disappearance of goitrigenic properties 
which takes place after the lapse of time is connected with the decay in 
the radioactivity of the waters. w. 0. w. 

Invisible Radiations from the Explosive Discharge in 
Air. I. SCRINCAGLIA (NUOVO Cim., 1908, [v], 15, 481-491)- 
An apparatus is described which allows of the very accurate regulation 
of a spark gap, in order to study the effect of radiations from another 
spark in causing the spark to pass. The transparency of various 
liquids to the invisible rays was examined by enclosing them in  
a quartz or selenite cell and interposing them between the spark 
gaps. 

Whilst water and alcohol are transparent, metallic salts and many 
organic liquids, such as turpentine, carbon disulphide, and petroleum, 
are highly opaque, indicating that the radiation from the spark does 
not contain extreme ultra-violet rays, C. H. D. 

Rad ia t ion  from Drying Oils. WERNER SCHMIDT (Zeitsch. 
physikcd. Chenz., 1908, 64, 243--250).-Gum arabic when kept in 
the neighbourhood of linseed-oil varnish is found to undergo a slow 
change and becomes insoluble. If a gum solution contains a little 
chromate, the gum is rendered insoluble, rapidly when exposed to light, 
and more slowly when exposed to linseed-oil varnish in a dark room. 
This analogy between the action of light and the action of the drying 
oil is borne out by a study of the effect of the latter o n a  photographic 
plate. The radiation from the oil affects the  plate even through slips 
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of gelatin or paper, and if a perforated sheet of metal is i,nterposed, an  
image is obtained, The phenomenon of solarisation has also been 
observed. 

This behaviour of linseed-oil varnish is connected with the oxidation 
which goes on during drying, and which is possibly accompanied by 
the formation of ozone or other compounds of a superoxide character. 
It has been noticed that the bright surface of a metal plate exposed in 
the neighbourhood of a linseed-oil varnish shows evidence of oxidation. 

Formation of Mis t s  in Presence of Radium Emanation. 
MADAME MARIE CURIE (Coml~t .  rend., 1908, 147, 379-382. 
Compare this vol., ii, 7).-The appearance of mists in moist gases 
induced by radium emanation appears to be due to the formation in 
the gases of chemical compounds capable of absorbing water vapour. 
The gases experimented on were contained in sealed glass bulbs 
illuminated by the electric arc. Air containing pure water vapour 
and charged with emanation gives a slight mist, persisting for several 
days; a mist is not produced when the air is replaced by carbon 
dioxide. If the water contains half its weight of sulphuric acid, an 
intense mist, lasting for several months, is produced whether the gas 
employed is air or carbon dioxide. 

A permanent mist is also obtained in a bulb containing con- 
centrated sulphuric acid and carbon dioxide ; in a blank experiment 
without emanation, a still more intense mist was produced on warming 
the bulb, but this disappeared in less than a day. When caoutchouc 
stoppers are used to close the bulbs, the mists are very dense and 
persistent, probably through the oxidation of sulphur and organic 
matter giving rise to products capable of acting as centres of con- 
densation. This is confirmed by the production of a fine, persistent 
mist in a bulb containing water, air, and emanation, with a fragment 
of sulphur kept out of contact with the water; at the end of the 
experiment, sulphuric acid is present in the water, The presence of 
nitric acid has also been detected when air has been used. 

Similar mists are formed in air charged with light petroleum o r  
carbon disulphide, and also in carbon dioxide containing anhydrous 
ether with emanation. I n  some instances, mists are formed when 
solids are employed; in these cases, a deposit is visible on the sides of 
the vessel. Emanation induces a mist in carbon dioxide containing 
iodine, or in air containing camphor ; in the first instance, the mist 
subsides in a few days. Actinium causes a mist in moist carbon 
dioxide. 

The drops constituting the mist in the foregoing experiments behave 
as if they had no electrostatic charge when introduced into an  electric 
field. w. 0. w. 

Super sa tu ra t ion  and Nuclear Condensa t ion  of Cer ta in  
Organ ic  Vapours. T. H. LABY (Phil. Trans., 19OS, A, 208, 
445-474 ; Proc. Roy. Xoc., 1908, 81, A ,  219--220).-Dust-free air, 
saturated with an  organic vapour (eater, acid, or alcohol), was subjected 
to sudden adiabatic expansion in a special apparatus, and the least 
taxpansion required to produce condensation of the vapour noted. The 

J. C. P. 
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effect of the presence of ionic nuclei, obtained by previous exposure to 
Rontgen rays, on the conditions of Condensation was also noted, as 
well as the different effects produced according as positive or negative 
ions were in  excess. 

The degree of snpersaturation, 8, existing at the end of the expan- 
sion has been calculated for a number of alcohols, esters, and acids ; 
it is greatest for the acids and least for the alcohols. There is good 
agreement in some cases between the values of 8 deduced from the  
expansions and those calculated on the accepted theory of condensation 
on ionic nuclei. 

reater expansion is necessary to produce 
condensation in the absence of ionic nuclei than when they are present. 
The positive ions are more efficient condensing agents than the negn- 
tive for certain organic vapours, but water condenses more easily on 
negative ions. 

Certain organic compounds, including alcohols and esters, become 
negatively charged when air is bubbled through them, but acetic acid 
becomes positively charged. G. S. 

In the case of certain acids 94 

Influence of Traces of Nitrous Gases on the Condensation 
of Water Vapour. ERICH PRINGAL (Ann. Physik, 1908, [iv], 26, 
727--750).-The object of the experiments was to determine whether 
the condensing action of ordinary ozonised oxygen or air on water 
vapoor is due to  the presence of small quantities of nitrous gases. The 
experimental observations shorn that this is the  case, and tha t  pure 
ozone has no condensing action. I n  presence of water vapaur, ozone 
appears to act on nitrogen and yield the condensation agent. Atten- 
tion is called to the importance of these observations in connexion wi th  
the condensation of atmospheric water vapour. H. M. D. 

Genesis of Ions by Colliaion of Positive and Negative Ions 
in a Gas. E. W. B. GILL 
and F. B. PIDDUCK (Phil. ‘Wag., 1908, [vi], 16, 280--290).-Townsend 
and Hurst  (Abstr., 1905, ii, 7), assuming that positive and negative 
ions produce ionisation of a gas a t  definite rates, deduced an  equation 
connecting gaseous conductivity and sparking potential with the gap 
between the electrodes. The authors have determined the minimum 
voltage required to produce a spark in argon or helium and the con- 
ductivity at various pressures in order to test the above theorem. 

Each negative ion is supposed to  produce a gaseous ions, and each 
positive ion p gaseous ions, in moving through a centimetre. Experi- 
ments were carried out with gaseous pressures of 0.66 mm. to 13 mm. 
and various distances between the electrodes. The values of the 
constants a and ,B a t  any one pressure could be calculated from three 
conductivity measurements. The remaining conductivities a t  this 
pressure were found to be in satisfactory agreement with Townsend 
and Iiurst’s equation. Additional support for the theory is found in 
the extremely cloae agreement between the sparking potentials deter- 
mined directly in argon and helium and the potentials calculated from 
conductivity iiiedsui ements a t  lower potentials. The values of the 
constants a and /3 for argon are gteater than for air, so that argon is 

Experiments on Argon and Helium. 
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more readily ionised than air by both positive and negative ions. The 
helium employed was somewhat impure, but as the theory holds equally 
well for mixtures, values of a and /3 could be calculated. Even impure 
helium is more readily ionised than hydrogen, and, after purification by 
charcoal cooled in liquid air, the sparking potential of helium was 
lowered (compare Strutt,  Trans. Roy. Soc., 1900, A ,  193, 377). On the 
other hand, purification of the argon employed did not affect the values 
obtained with it. 

After the passage of one spark, a higher potential mas required to  
pass another immediately. Passing a spark in  the reverse direction 
facilitated recovery. This effect may be due to some kind of polarisa- 
tion at the zinc electrodes. R.. J. C. 

Positive Electrons. A. BESTELNEYER (Physikal. Zeitsch., 1 908, 
9, 541--542).-1t has been found by J. Becquerel (this vol., ii, 751) 
that canal rays which are caused to pass through a small opening 
through which cathode rays are also passing are displaced in the 
immediate neighbourhood of the aperture under the influence of a 
magnetic field. Becquerel's conclusion, tha t  the canal rays are 
temporarily transformed into positively-charged carriers as the result 
of contact with the cathode rays, is refuted by the author. The 
phenomenon can be satisfactorily explained by the electrostatic charge 
which the walls of the aperture receives as  the result of bombardment 
by the cathode rays. I n  consequence of the action of this electrostatic 
charge, the canal rays are caused to  deviate from their rectilinear 
paths. H. M. D. 

Experimental Investigation of the Stratified Positive 
Glow. R. HOLM (Physikal. Zeitsch., 1908, 9, 558--562).-Measure- 
ments have been made of the potential gradient and the distance 
between adjacent strata of the positive glow in  the discharge through 
hydrogen, nitrogen, and helium. Curves are plotted which show the 
dependence of these two factors on the current intensity. Almost 
identical results are obtained whether the method of Stark or tha t  of 
H. A. Wilson is employed. H. 31. D. 

Cathodic Volatilisation of M e t a l s  in Attenuated Gases. 
VOLKMAR KOHLSCH~TTER (Zeitsch. Elektrochem., 1908, 14, 41 '7-421). 
-Fischer and Hahnel (this vol., ii, 653) have found tha t  the volatilisa- 
tion of a metal is the same in argon and hydrogen when the same 
current is used, whereas Kohlschutter and Goldschmidt (this vol., ii, 
457) found large differences. 

The author now shows that the results depend on the kind 
of current used. Two different induction coils are used : ( A )  a 
coil with a high resistance primary and low resistance secondary 
winding, and ( B )  an  ordinary Ruhmkorff coil. Using platinum 
cathodes in tubes filled with hydrogen and argon respectively and 
connected in series, he finds tha t  the quantity of platinum volatilised 
in  argon is from four to twenty-two times as much as that  volatilised 
in  hydrogen. 

The ratio of the quantities volatilised in argon and in hydrdgen 
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is increased by increasing the pressure of the gas and the current 
strength when one coil is used, but decreased with the other coil. 
Hence the results obtained appear to depend entirely on the 
peculiarities of the induction coil employed. T. E. 

Volatilisation of Cathodes in Attenuated Gases.  FRANZ 
FISCHER and OTTO H ~ H N E L  (Zeitsch. EZektrochem., 1908, 14, 433-437 ; 
VOLKMAR KOHLSCH~TTER, ibid., 437--439).--These papers contain 
the numerical data on which the statements already published (this 
vol., ii, 653) are founded, and a reply by Kohlschutter (compare 
preceding abstract). T. E. 

Electrical Conductivity of M i x t u r e s  -of Alcohol and Water. 
ANTONY G. DOROSCHEWSKY and M. 8. ROSCHDESTYENSKY (J. Russ. 
Phys. Cliem. Soc., 1908, 40, 887 -908).-After discussing previous 
work on this subject, the authors give the results of their own 
measurements. 

The values obtained for  the conductivities of aqueous-alcoholic 
solutions of various concentrations a t  15' are quite different from 
those given by Pfeiffer (Abstr., 1886, 1029; 1586, 4, 115), as also is 
t h e  form of the curve connecting the conductivity with the percentage 
of alcohol by weight. The curve obtained by the  authors not only 
exhibits no evidence of the existence of definite hydrates of alcohol, 
but has no singular points. I n  some respects it resembles the curves 
connecting the composition of aqueous-alcoholic solutions with other 
properties, such as the specific gravity and boiling point, the curve 
falling sharply at both ends and remaining almost horizontal in  the 
middle of its course; there is a slight rise corresponding with about 
80% of alcohol. 

When the concentration of the alcohol is expressed in grams 
per 100 C.C. of solution, the electrical conductivity follows the  law 
K,.d = constant. 

The electrical conductivities of aqueous solutions of alcohol *are 
directly proportional to the dielectric constants of the solutions, and 
inversely proportional to their viscosities. T. H. P. 

Electrical -Conductivity of L iqu id  Sulphur. ALBERT WIGAND 
(Ber. dezct. physibZ. Ges., 1908, 6, 495-508).-The author has made 
measurements of the electrical conductivity of liquid sulphur, in order 
t o  ascertain whether this is altered under the influence of light. The 
experiments were suggested by the fact tha t  liquid sulphur, like solid 
selenium, consists of a mixture of two modifications in equilibrium, 
and that in the case of selenium, displacement of the equilibrium takes 
place under the influence of light in the direction of the formation of 
a larger proportion of the modification which has the greater 
conductivity. The results are negative, and indicate that the 
electrical conductivity of the soluble and insoluble forms of sulphur is 
the same. 

RI easurements of the conductivity at temperatures ranging from 
130" to 4 4 6 O  show that this increases regularly up to 150°, where i t  
reaches a maximum; it then falls, attaining it minimum value between 
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160' and 170', above which it increases up to the boiling point. The 
view is expressed that the measured conductivity is really due to 
traces of foreign substances which are ionised in the molten sulphur. 

H. M. D. 

Effect of Concen t r a t ion  on the Temperature of M a x i m u m  
Elec t ro ly t ic  Conductivity of Weak Electrolytes with Negative 
Heat of Dissociation. HENRIK WEGELIUS (Zeitsch. A'lektrochem., 
1908, 14, 514--518).-Solutions of hypophosphorous acid (H,PO,) 
have a. maximum conductivity at 72' for 5*75iY, 54" for 1*25N.,  
52" for 0.995X,, 70' for 0*32SN., 87*5* for 0.12N. With weaker 
solutions, the temperature of maximum conductivity is higher than 
looo. Phosphoric acid gave maxima at 77" fo r  2.715N., 70" €or 
1*9552\r., and a t  79' for 0.217N.; weaker and stronger solutions showed 
no maximum at temperatures below 93". An approximate theory 
showing how the temperature of maximum conductivity depends on 
the changes of dissociation and of ionic mobility with the temperature 
is given. T. E. 

A New Primary Voltaic Cell of the Daniel1 Type. JAms 
STRACHAN (Chem. News, 1908, 98, 102).-The cell consists of an  outer 
jar in which are placed a number of carbon rods connected by a 
leaden cover, through which passes a porous pot containing an  amal- 
gamated zinc rod immersed in a hydrochloric acid solution of zinc and 
ammonium chlorides. The outer jar contains an acid solution of lead 
tetrachloride prepared by dissolving freshly-precipitated lead peroxide 
in cold concentrated hydrochloric acid, or by adding concentrated 
hydrochloric acid to a mixture of lead acetate and bleaching powder 
contained in a pressure bottle and rapidly sealing the latter. Such a 
solution acts as a, rapid depolariser, and is constant in its action; the 
cell hits a higher E.IM.F., but a much lower resistance, than a Daniel1 
cell. The disadvantage of the cell due to the escape oE chlorine may 
be overcome by sealing the space between the leaden cover and the 
porous pot with paraffin wax. The zinc may be replaced by iron, but 
the E.M.F. drops then from 1.5 to 0-95. P. H. 

Gas Electrodes. I. Nitric Oxide. UGO GRASSI (Nuovo Cim., 
1908, [ v], 15, 467--480).-The potential of a platinised platinum 
electrode, saturated with nitric oxide, was measured against a normal 
calomel electrode. In  acid solutions, the electrode is stable, and i ts  
potential is independent of the rats of passage of the gas; in alkaline 
solutions the difference of potential changes sign i n  the first minute, 
and only attains its final value slowly. This is due to the conversion 
of the oxide into alkali nitrite and nitrous oxido, which is greatly 
accelerated by platinum. The first stage of the reaction is the 
formation of sodium nitrohydroxylamate : 2NO + Na,O = ON:N(ONa),, 
which then decomposes according to the equation 2Na,N,O, + H,O = 
ZNaNO:, + 2NaOH + N,O. Quantitative experiments show that the 
nitric oxide reacts in solution as a double molecule. I n  acid solutions, 
the cell H-(NO)',-NO has an  E.X.F. of 0.80 volt, nitric oxide 
being positive to  hydrogen. C. H. D. 

VOL. XCIV. ii. 55 
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Potential of a Hydrogen Electrode in Acid and Alkaline 
Solutions. C. L. A. SCHMIDT and C. P. FINGER (J. Physical Chem., 
1908, 12, 406--416).-The authors have measured the potential of a 
hydrogen electrode in a series of solutions, each containing 0.25 gram- 
atom of boron per litre and prepared by mixing solutions of boric acid 
and borax or sodium hydroxide in different proportions. From the 
values of the potential diff ei ence, the hydrogen-ion concentrations are 
calculated, and a series of readily reproducible standards for the 
colorimetric determination of the strengths of acids and bases has 
been provided. 

From the form of the curve, which is obtained by plotting the 
potential differences against the percentage amount of the hydrogen 
of the boric acid which is replaced by sodium, the conclusion is drawn 
tha t  the compound NaH,BO, (or its anhydride, NaB0,) is the onlyone 
formed t o  any appreciable extent when solutions of boric acid and 
sodium hydroxide are mixed. This conclusion is in  agreement with 
the results of thermochemical and freezing-point measurements. 

H. M. D. 

Solid Electrolytes. Their Decomposition by a Current and 
their Electromotive Proper ties in Galvanic Chains. FRITZ 
HABER (Ann. Yhysik, 1908, [iv], 26, 927-973).-Part of this paper 
represents a summary of work which has been published in detail 
previously (compare Haber and Tolloczko, Abstr., 1904, ii, 813 ; Haber 
and Moser, Abstr., 1905, ii, 667; Haber and Foster, Abstr., 1907, ii, 
66 ; Haber and Fleischmann, Abstr., 190'7, ii, 6 ; Haber, Rieff, and Vogt, 
this vol., ii, 254). 

I n  the third section [with G. BIRSTEIN], experiments on the electro- 
lytic decomposition of solid salts of the alkali metals are described. 
Pure  potassium chloride yields a t  the cathode a violet substance which 
dissolves in water with evolution of hydrogen. It is not acted on 
by anhydrous ethyl alcohol. The eutectic mixture of potassium and 
sodium chloride yields a yellowish-brown substance with the same 
properties, On electrolysing a mixture of sodium chloride and 
carbonate, carbon separates a t  the cathode. Potential measurements 
are recorded which support the view that the coloured substances 
formed at the cathode are sub-chlorides of the alkali metals. 

The last section of the paper [with R. BEUTNER] deals with the  
potential differences at the surfaces of contact of solid electrolytes 
and of solid salts and their saturated solutions. Application is made 
of Nernst's theory of potential differences to  the special systems 
under investigation, and a number of theoretical deductions are made. 

H. M. D. 

Explanation of Supertension. ERICH MULLER (Zeitsch. 
Compare Kaufler, Abstr., 19G7, ii, Electrochem., 1908, 14, 429-433. 

924, and this vol., ii, 56S).-Polemical. T. E. 

Electrolytic Properties of Dilute Solutions of Sulphurio 
W. C. DAMPIER WHETHAM and H, H. PAINE (Proc. Boy. Soc., 

Compare Abstr., 1906, ii, 69)-It has been 
Acid. 
1908, 81, A ,  58-SO. 
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shown in a previous paper that the progressive diminution in the  
equivalent conductivity of dilute sulphuric acid with dilution when 
the concentration is less than 0*0005--0.001 gram-equivalent per 
litre is still observed when the solvent is boiled repeatedly under low 
pressure and the air re-admitted through potash bulbs (to remove 
carbon dioxide), and it is now shown tha t  the diminution in  question 
persists when the air is re-admitted through bulbs containing dilute 
sulphuric acid and potassium hydroxide respectively. 

The observed diminution in the equivalent conductivity could be 
accounted for i f  the H’ ion travels more slowly in dilute than in 
concentrated solutions, and to test this point the transport ratio of 
solutions of different concentration has been determined by a modifi- 
cation of the ordinary method, the changes in concentration round the 
electrodes due to  electrolysis being determined by measuring the 
conductivity of the solution ; in the case of the very dilute solutions, 
with pairs of electrodes placed in the anode and cathode compartments 
respectively. Although a change in the expected direction was 
itctually observed, the transport ratio apparently increasing from 0.1 86 
t o  0.202 on progressive dilutiou, it is not considered probable tha t  
this is due to ti change in the relative migration velocity of the ions, 
but to some alkaline or saline impurity in the water. As the effect 
in question is not removed by boiling, the impurity might be ammo- 
nium carbonate, but the matter is not regarded as being finally settled. 

G. S. 

Electrolysis of Copper Solutions. JEAN MEYER (Bull. SOC. c?hinz. 
BeZg., 1908,22, 259--291).-The author attempts to find a more satis- 
factory explanation of the anomalous behaviour of the copper voltameter 
than that provided by the theories of Foerster, Abel, and others. The 
Foerster-Seidel theory requires that a gram-molecule of cuprous oxide 
for  each 2 x 96540 coulombs should be formed on electrolysing a hot 
solution of copper sulphate at a lower potential than tha t  required for 
the deposition of copper ; on repeating these authors’ experiments, 
however, it was found tha t  the weight of the oxide was less than half 
this. Similar results were obtained when operating in absence of air, 
hence the deficit cannot be due to oxidation to copper sulphate. When 
the  electrolysis is carried out at 90°, a green basic salt of variable 
composition is precipitated ; this compound, which appears to be 
identical with that obtained by boiling an  aqueous solution of copper 
sulphate, probably arises from dissolution of the cuprous oxide in the  
copper sulphate solution. This secondary dissolution of the oxide, 
which is independent of the current and the concentration of the ions, 
explains the presence of a cuprous salt, and evidence is adduced to 
show that it accounts for the formation of cuprous oxide at both 
electrodes. At the cathode, the following reaction is supposed to occur : 
Cu + CuSO, + H20 t Cu,O + H,SO,. The same principle is applied 
t o  cover the phenomena observed when solutions of cupric chloride are 
electrolysed. 

It was found possible to  estimate the amount of cuprous oxide 
in the metallic deposits by treating the  mixture with a neutral 

55-2 
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solution of ferric alum, which, after being acidified with sulphuric acid, 
was titrated by permanganate. 

It is pointed out tha t  Bose’s phenomenon cannot be due to the 

partial discharge of cupric ions : Cu -3 Cu, as Abel has suggested, 
since, by electrolysing a hot acid solution of copper sulphate in absence 
of oxygen and operating with currents of low density, a good yield 
of pure copper is obtained, the dissolution of copper in  copper 
sulphate solution being accomplished as readily in acid as  in neutral 
solution (compare Heiberg, Abstr., 1903, ii, 263). 

In  the hope of obtaining a perfect voltametric solution, hydrogen 
peroxide, instead of sulphuric acid, was added to the copper sulphate 
i n  order to prevent the formation of cuprous salts. The results, 
however, were not satisfactory, probably owing to the formation of 
persulphates and catalytic decomposition of the hydrogen peroxide a t  
the electrodes. w. 0. w. 

++ + 

Reversed Electrolysis. J. W. TURRENTINE ( J .  Physical Chena., 
1908, 12, 448--467).-A number of apparently anomalous electrolytic 
phenomena, which are in reality due to secondary reactions, have been 
examined. When a current is passed through a solution of sodium 
sulphate between a magnesium anode and a platinum cathode, 
hydrogen is evolved at the anode, which becomes covered with scales 
of magnesium hydroxide. It is supposed tha t  the magnesium dissolves 
a t  the anode as  a univalent metal, a secondary reaction then taking 
place in accordance with the equation : 

Mg2S0, + 2H20 5 MgSO, + Mg(OH), + H,. 
I n  a similar way, hydrogen is evolved at an  aluminium anode in the 

electrolysis of a sbiuiion Gf sodium chloride. It is not possible to  
determine the effective valence with which solution takes place. 

When a solution of potassium permanganate acidified with sulphuric 
acid is electrolysed between platinum electrodes, the gas evolved a t  the 
cathode contains a considerable proportion of oxygen. This has been 
traced to  the decomposition of hydrogen peroxide formed by the 
electrolytic reduction of manganese dioxide. H. 31. D. 

KARL SPIRO 
and LAWRENCE J. HENDERSON (Zeitsch. Chem. 1m.L Kolloide, 1908, 3, 
91-92).- Solutions of phosphates, carbonates, and globulins of the same 
composition are separated by a membrane, on one side of which a 
substance such as calcium carbonate, magnesia, o r  globulin is suspended. 
When carbon dioxide is passed through the solution which does noi; 
contain the suspended matter, its alkalinity to methyl-orange increases ; 
the increase is diminished by passing in oxygen. This arrangement 
behaves in t-he same way as blood, and the experiments show that the 
phenomena are due to simple diffusion, and the assumption of a 
selective permeability of the walls of the red corpuscles under the  
influence of carbon dioxide is unnecessary. 

The Part Played by Ionisation in Certain Chemical 
Reactions. WILLIAM OECIISNER DE CONINCK (Bull. Acad. roy. .BeZg., 
1908, 305--306).-The double decomposition between soluble chlorides 

Migra t ion  of Ions in Heterogeneous Systems. 

T. E. 
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and insoluble carbonates in the presence of water is due to the 
ionisation of the soluble salt ; thus in the case of potassium chloride 
and barium carbonate a small part of the dissociated salt reacts with 
the barium carbonate t o  form barium chloride and potassium 
carbonate. M. A. W. 

Es t ima t ion  of the Hydration of Ions f r o m  Measuremen t s  of 
Elec t romot ive  Forces.  GILBERT N. LEwrs (Zeitsch. Elektrochn. ,  
1908, 14, 509-510; J. Anwr. Chem. Soc., 1905, 30, 1355-1357). 
-The B.M.F. of a concentration cell depends on the ratio of the 
“activities” of both the electrolyte and the water in the two 
solutions (this vol., ii, 16), and on the numbers of ions and molecules 
of water transported by the current. A measurement of the E.M.F. 
of a cell in which the electrolyte has the same concentration in each 
solution and therefore the same activity, whilst the activity of the 
water in one solution is altered by the addition of a non-electrolyte, 
should make i t  possible to  estimate the number of molecules of water 
carried along with the ions of the electrolyte. T. E. 

Improved Apparatus for the Measuremen t  of Trans- 
ference Numbers in So lu t ions  of t h e  Halogen Acids and 
their Salts. EDWARD w. WASHBURN (Technology Quart., 1908, 21, 
164--177).--The essentially new features of the author’s apparatus 
are represented by the special form of the silver anode and the silver 
halide cathode. The anode consists of a silver wire wound into a 
flat spiral, which is placed at the bottom of a Soxhlet extraction 
cartridge, this being filled with small crystals of electrolytic silver, 
which are packed tightly rouud the silver wire. This arrangement 
gives an  electrode of very large active surface. Using a cartridge 
6 crns. long and 1-9 crns. in diameter, an electrode prepared in 
this way will carry a current of 0.1 ampere for sixteen hours without 
the formation of the slightest trace of acid or of colloidal silver 
chloride. 

The cathode consists of a silver disk prepared by making it the 
anode in the electrolysis of a solution of sodium chloride. The disk, 
which just fits into the apparatus, is covered with a layer of silver 
chloride, obtained by precipitating a hot solution of silver nitrate with 
excess of an  alkali chloride solution. An electrode, 2.3 crns. in 
diameter, is able to carry a current of 0.5 ampere without the evolution 
of hydrogen or the formation of the slightest trace of alkali. 

The anode and cathode tubes of the apparatus are provided with 
stopcocks, and are connected by means of a ground-glass joint. 

H. M. D. 

Hydrolysis of Salts in Solution : Lecture Exper iment .  
BARTOLO L. VANZETTI (Gaxzetta, 1908,38, ii, 98-99).-The following 
simple experiment renders evident the phenomenon of hydrolysis of 
salts. A test-tube is filled to about three-fourths of its height with a 
5-1 0% gelatin solution containing faintly alkaline phenolphthalein. 
When the gelatin has solidified, a 10% ferric chloride solution is 
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poured on to  it. As diffusion into the gelatin proceeds, two strata 
become more and more distinct, the lower one being colourless, owing 
to the more rapid diffusion of the acid liberated by hydrolysis, and the 
less advanced, opaque one consisting of ferric hydroxide. Salts, 
such as nickel chloride or copper sulphate, containing a coloured ion 
may also be used, T. H. P. 

C h a n g e  of Colour of Phenolphthalein. RUDOLF WEGSCHEIDER 
[with A. SCHUGOWITSCH] (Zeitsch. Elektrochem., 1908, 14, 510-512. 
Compare Abstr., 1904, ii, 512; this vol., ii, 646).-The concen- 
tration of the red ions in dilute alcoholic solutions containing known 
quantities of Phenolphthalein and sodium hydroxide is determined by 
comparison of the colour with solutions containing an  excegs of 
sodium hydroxide. It; is found that the expression [RH][OH’]/R’ 
(where R’ represents the phenolphthalein ion) is only approximately 
constant when there are more than two molecules of sodiurri hydroxido 
for each molecule of phenolphthalein in solution. On the assumption 
tha t  the red salt contains two atoms of sodium (Abstr., 1905, i, 440), 
and that it is hydrolysed thus : R”+ H,O RH’+OH and 
RH’ + H,O RH, + OH’, a satisfactory explanation of the results 
obtained is possible. T. E. 

New Method for Determining the Specific Heats of Liquids. 
THEODORE W. RICHARDS and ALLAN WINTER ROWE (Zeitsch. physikal. 
Chem., 1908, 64, 187--20O).-The liquids, the specific heats of which 
are to be compared (for example, water and a salt solution), are 
successively put in the calorimeter, and a definite quantity of heat is 
developed each time by neutralising a given quantity of acid with 
alkali in a platinum vessel, which is immersed in the liquid of the 
calorimeter. The calorimeter itself is completely surrounded by a 
jacket, the temperature of which is constantly adjusted to the 
changing temperature of the calorimeter (see Richards, Henderson, 
and Forbes, Abstr., 1905, ii, 677 ; Richards, Henderson, and Frevert, 
Abstr., 1907, ii, 604). The rise of temperature, therefore, in the 
calorimeter takes place adiabatically. The same apparatus may 
obviously be employed in the determination of heats of dilution. 

One or two experiments made with this apparatus are recorded. The 
specific heat of a hydrochloric acid solution of the composition 
HCl+200H20 has been found to be 0.9809, and the maximum 
deviation from t h i s  figure in four independent experiments was 0.03%. 
The heat developed when a solution of the composition NaOH+ 
5*85H,O is diluted until it has the composition NaOH+43-5H20 
is 3.79 kilojoules. J. C. P. 

Specific Heats and Heats of Fusion of Isomorphous 
Substances and their Mixtures .  A. BOGOJAWLENSKY and N. 
WINOGRADOFF (Zeitsch. physikal. Chem., 1904, 64, 251--254).-The 
authors have determined the specific heats and latent heats of fusion 
for mixtures of ( 1) m-chloronitrobenzene and m-bromonitrobeuzene, 
(2) a-chlorocinnamnldehyde arid a-bromocinnamaldehyde, (3) azo- 
benzene and dibenzyl. They find that the specific heats of these 
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isomorphous mixtures, in both the liquid and the solid state, can be 
calculated by the mixture rule. In the first two cases, the latent 
heat of fusion (f) can be calculated by the mixture formula 
j'= (fl p 1  +J2 p 2 ) / (  p ,  + p , )  in fair agreement with the observed vdlues, 
but in the third case there are marked discrepancies, the observed 
values being regiilarly less than the calculated values. It is noted 
that only in this third case does the freezing-point curve exhibit a 
minimum, and tha t  the discrepancies referred to are similar to those 
observed with substances which form a eutectic mixture. 

J. C. P. 

Specific Heat of Mercury. W. A. KURBATOFF (J .  Russ. Phys. 
Chem. Soc., 19OS, 40, 821-813).-The results of a number of 
measurements show that the mean specific heat of mercury from 
0' to 306' is 0.0325-0.0331. This value, together with that 
previously obtained by the author (Abstr., 1903, ii, 130), and those 
of other investigators, prove that the specific: heat of mercury rises 
distinctly as the boilin! point is approached. 

Jn general, the specific heat of substances, the molecules of which 
do not change from the melting point to  the critical temperature, is 
represented by a curve approximating to a straight line, and the 
true specific heat is the minimum between these two temperatures. 

T. H. P, 

Specific Heat of Alcohol and of its Mixtures with Water. 
ANTONY G. DOROSCHEWSKY and ADAM W. RAKOWSKY (J.  Buss. Phys. 
Chem. Soc., 1908, 40, 860--886).--The authors discuss the various 
formu12 which have been proposed for expressing the specific heat 
of alcohol at different temperatures, and come to the conclusion that 
all these formuhe refer, not to absolute alcohol, but to alcohols 
containing small, and probably varying, proportions of water. For 
carefully dehydrated alcohol, the value 0.6597 is obtained as the 
mean specific heat a t  22-99O; this gives the value 0.518 for the 
specific heat at ZOO, taking the value 0.0035 given by Hirn's measure- 
ments (Ann. Chim. Phys., 1867, [iv], 10, 32) for t h e  temperature- 
coeffi&nt between 30' and 1009 For the alcohol used by the 
authors, Di: 0,79426 and k: a t  15" is 0.097 x 

I n  general, the changes of specific heat (C) of mixtures of alcohol 
and water with temperature are irregular. Thus, for 10-40% aqueous 
alcohol solutions, Co-aoo> C,,, < Co-540 <Co-s80, and for 
l0-20% solutions, C,-,, 7 Co-980. 

For solutions containing lOO--SO% of alcohol, the specific heat is 
expressed by the equation : C = 0.6628 + 0.007945 (100 - p )  - 
0*000045 (100 - P ) ~ ,  where p represents the % of alcohol by weight in 
the solution. For  50--20% solutions, C = 0.9475 + 0.005164 (50 - p )  - 
0.0000625 (50 - P ) ~ ,  arid for 20-0% soliztions, C = 1.0455 - 

The aul hors' results show that Thomsen's supposition ( Thermochenz. 
Untsrsuch., 1882, vol. i, 74), that a t  their boiling points the heat 
effect of the formation of aqueous-alcoholic solutions is zero, is not 
generai, but applies only to  one definite solution. The temperature 

ohms. 

0.00104 (20.09 - p )  - 0~0000482 (20.09 - p ) ?  
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at which the mixing has a zero heat effect is below the boiling point 
for strong solutions, and above the boiling point for dilute solutions 
of alcohol. T. I€. P. 

Equation of Condition for Metals : Correction. MAX THIESEN 
(Ber. dewt. phys. Ges., 1908, 6, 604).-According to  Griineisen (this 
vol., ii, 563), for those metals which have been sufficiently investigated. 
the relation between the specific heat and the coefficient of expansion 
is nearly independent of the temperature. I n  deriving the form of 
the temperature function of these two magnitudes (this vol., ii, 659), 
the author assumed that the 8 of equation 4 (Zoc. c i t . )  was a pure 
temperature function, an assumption which is not justified. The 
value of 8 is given only by a partial differential equation, which 
leaves the form of the temperature function undetermined. The 
relations given by the author do not,, therefore, follow as consequences 
of Griioeisen’s experimental law, but must be tested by clirect 
experiment, as has been done in  the case of platinum. 

T. H. P. 

Melting-poin t and Freezing-point Curves of Binary Systems 
when the Solid Phase is a Mixture (Amorphous Solid Solu- 
tion or Mixed Crystals) of the Two Components. JOHANNES 
J. VAN LAAR (Zeitsch. physikal. Chern., 1908, 64, 257--297).-A 
mathematical discussion of the possible forms of curve. I n  the case of 
optical isomerides and tautomeric substances, a minimum or eutectic 
point in the  freezing-point curve is impossible (compare Roozeboom, 
Abstr., 1899, ii, 355, 401). When a racemic compound is formed, two 
eutectic points are possible. The formation of liquid mixed crystals is 
also discussed. 

I n  Tammann’s method of representing the  total heat-content of 
binary systems (this vol., ii, 660), the heat of mixing may only be 
neglected in comparison with the heat of fusion so long as only stable 
systems are dealt with. I n  the labile region below the eutectic point, 
the heat of mixing may be considerable. C. H. D. 

Reciprocal Salt-pairs. I. ERNST JLNECKE (Zeitsch. phyeikal. 
Chena., 1908, 64, 305-327. Compare Meyerhoffer, Abstr., 1901, ii, 
639)-The conditions occurring in  the melting and solidifying of recip- 
rocal pairs of salts, in which there is an  equilibrium M’R’ + M”R” 
M’R’ + W’R’, when only one liquid phase is present, are discussed for 
the two cases : (a) when the only solid phases are the four salts ; ( b )  
when only two isomorphous mixtures separate. The equilibrium dia- 
grams for case (a;) are completely discussed. I n  case ( b )  there are many 
possibilities. The simplest Conditions occur when the melting points 
of each pair of reciprocal salts have neither a maximum nor a minimum 
point; the whole system may then be broken up  into two ternary 
systems. 

The eutectic curve between the two solid phases may be without 
any maximum or minimum, or may have either a maximum or a 
minimum. The last of these cases is illustrated by the system 
(&,Nag) - (CI,,SO,) (this vol., ii, 841). C. H. D, 
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Character of Melting-Point and Clear ing-Poin t  Curves for 
Fluid-Crystall ine Substances and their Mixtures .  11. ALEX. 
BOGOJAWLENSKY and N. WINOGRADOFF (Zeitsch. physikal. Chem., 7 908, 
64, 229-242. Compare Abstr., 1907, ii, 844).--The method described 
in the earlier paper has been applied to other binary mixtures, namely, 
( I  ) p-azophenetole +p-azoanisolephenetole, (2) p-ethylpropylazophenol + 
p-methylpropylazophenol, (3) p-azoanisole + p-azoanisolephenetole, (4) 
p - a zophen etole + p-dipropylazophenol, (5) p-azoan isolephenetole + p-  
d ipropylazophenol, (6) p-azoanisolephenetole + azoxyanisole, (7) p-azoxy- 
phene tole + p-azoanisolephenetole, (8) p-methylpropylazophenol + p-azo- 
anisole, (9) p-methylpropylazophenol + dipropylazophenol. 

The melting-point curves obtained in 'cases (1) and (2) show tha t  
complete series of mixed crystals are formed ; the melting-point curves 
obtained in cases (3)  and (4j exhibit a minimum, but it is not certain 
whether this is an  eutectic or not ; in cases ( 5 ) ,  (6), and (7 )  the melting- 
point curves are all marked by eutectics; in  cases (8) and (9) the 
melting-point curves were not traced. 

The clearing-point curves show that in all cases the fluid-crystalline 
phases are completely miscible. The direction of these curves depends 
exclusively on the clearing points of the two components, and is indepen- 
dent of the course of the melting-point curve. Hence it comes that, as in 
cases (1) and (2), two substances the clearing points of which lie below 
their respective melting points form fluid-crystalline mixtures within 
certain limits of concentration. I n  cases where the labile clearing point 
of one component cannot be determined directly, owing to the im- 
possibility of supercooling, it may be ascertained by extrapolating the 
clearing-point curve, which in  the majority of cases is nearly a straight 
line. 

The melting points and clearing points for various azo- and azoxy- 
compounds are as follows, the melting point being given first in each 
case : azoanisole 164.1', 108.0" ; azophenetole, 160*2', 1 6 6 - 1 O  ; n-di- 
propylazophenol, 146 *lo, 1 1 2.0" ; e thyl-n-propylazophenol, 144.2", 
139.6'; methylethylazophenol, 134*5",132.2' ; methyl-n-propylazophenol, 
1 13*1", 1 10.0'; azoxyphenetole, 136.9", 167.5" ; azoxyanisole, 117.4', 
134.4" ; n-dipropylazoxyphenol, 11 6*0°, 122.0' ; azoxyanisolephenetole, 
93*5O, 149.6'. I t  will be observed tha t  all the azo-compounds are 
monotropic, tha t  is, their clearing points lie below their melting points, 
whilst the-azoxy-compounds are enantiotropic. J. C. P. 

Inverse Melting Points. J. N. BR~NSTED (Zeitsch. physikal. 
Chem., 1908, 64, 374-37'?).--1 he course of the solubility curves for 
the hydrates of ceric sulphate (Koppel, Abstr., 1904, ii, 819) indicates 
tha t  two of the hydrates, Ce,(S0,),,9H20 and Ce2(S0,),,5H,O, are 
only stable a t  higher temperatures, passing into the octahydrate and 
the tetrahydrate at 35" and 100' respectively. Since this would mean 
the conversion of a solid hydrate into a lower hydrate and an aqueous 
solution on cooling, the temperatures mentioned may be regarded as  
inverse melting points. Such fusion on cooling was not directly 
observed, but is a thermodynamical consequence of the position of the 
solubility curves. 

It is shown on theoretical grounds that inverse melting points can 
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only occur when, as is the case with ceric sulphate, the solubility of the 
salt diminishes with increasing temperature. C. H.D. 

A Modification of the Cryascopic Method for Investigating 
Small Quantities of liquid. TOSAKU KINOSHITA (Biochem. Zeitsch., 
1908, 12, 390-406)- With certain modifications, the Beckmann 
method can be applied to small quantities of liquid, The chief of 
these consists in enveloping the thermometer bulb with a thin layer of 
paraffin, ash-free filter-paper, and sheet-rubber. S. B. S. 

Analysis of the Lowering of the Freezing Point in Physio- 
logical Fluids. 11. Lowering of the Freezing Point of 
Suspensions. ERNST TEZNER and JOHANN ROSKA (Zeitsch. physiol. 
Chem., 1908, 56, 495--506).-The depression of the freezing point of 
water by the addition of a fatty acid is not nearly so marked wheu 
solid particles, such as blood-charcoal or casein, are suspended in the 
solution. This effect is attributed to adsorption, which produces 
a concentration of the solute around the solid particles, and thus 
diminishes the concentration of the rest of the solution. 

The adsorption depends mainly on the surface tension, and this 
again on the concentrations of the various dissolved materials, but is 
not directly proportional to their osmotic concentrations. Hence the 
lowering of the freezing point of such solutions is not a simple function 
of the osmotic concentration. 

Negative adsorption is not met with. The process of filtration 
yields a liquid with the same or greater lowering of the freezing 
point, according as the filtration is more or less complete. J. J. S. 

Influence of the Rate of Cooling on the Composition of 
Saturated Mixed Crystals. W. VON LEPKOWSKI (Zeitsch. anorg. 
Chem., 1908, 39, 285-292).-Experiments have been made t o  ascer- 
tain whether molten alloys of bismuth and tin and of copper and silver 
give rise to mixed crystals when rapidly cooled. The supersaturation 
phenomena requisite for the production of these crystals are found in 
the case of bismuth-tin alloys, but not in the case of copper-silver 
alloys. 

Alloys containing up to a little more than 1% of tin show no trace 
of the eutectic mixture when rapidly cooled, but this is found i f  
the percentage of tin exceeds 1.5. The supersaturated mixed crystals, 
which are formed in the first case, are unaltered by exposure for six 
hours a t  1 2 0 O .  

The difference in behaviour of bismuth compared with copper and 
silver is attributed to the greater velocity of cry stallisation of the 
supercooled metal in the case of bismuth. H. M. D. 

Vaporisation. 11. HAWNS VON J~PTNER (Zeitsch. physikaZ. Chem., 
1908, 63, 579-618. Compare this vol., ii, 663).-Starting with van 
der Waals’ equation, the author deduces formulae for the calculation 
(I) of the internal pressure, T =a/$, due to molecular attraction ; 
(2) of the fraction of the total volume actually occupied by the 
molecules. The values of these are then deduced for a large number 
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of substances. It is found that the value of u, in general, increases 
with the molecular weight, although constitutive influences make 
themselves felt. From these values of a, the critical constants are 
calculated, and the expressions ( p k  + q ) / p k  = A and tq’vk = B [v i  = ideal 
volume] are evaluated. It is shown that, in general, if increases with 
B. The question how f a r  these various quantities are affected by 
molecular association a t  the critical temperature is also discussed. 
The term b in van der Waals’ equation is regarded a s  variable with 
the temperature and internal pressure, possibly also with the attrac- 
tion of neighbouring molecules. J. C. P. 

Determination of Vapour Pressures of Solutions with the 
Morley Gauge. OLIN P. TOWER ( J .  Anaer. Chem. Soc., 1908, 30, 
1219-1228).-The methods most commonly used for determining the  
vapour pressures of solutions are of two kinds, which may be distin- 
guished as the ‘‘ differential’’ and the ‘‘ dynamic ” methods. I n  the 
former, the difference between t h e  two vapour pressures, such as tha t  
of a given solvent and one of its solutions, is measured by means of a 
suitable gauge, whilst the latter method is based on the principle tha t  
when air, or some other inactive gas, is saturated with the vapour of 
the liquid or solution, the following relation holds: total volume/ 
volume of the aqueous vapour = total pressurelpressure of the aqueous 
vapour. Ostwald has simplified this method by allowing the air 
to  bubble first through the solution and then through pure water. 

A method has now been studied which is of the “ differential ” class, 
and resembles that of Smits, except that  his micromanometer is 
replaced by a mercury gauge, designed by Xorley (Anzer. J. Xci., 1902, 
13, 455) for measuring small differences of pressure. Determinations 
have been made of the vapour pressures of aqueous solutions of 
sucrose, potassium iodide, and lithium chloride, and of methyl- and 
ethyl-alcoholic solutions of tetraethylammonium iodide, potassium 
iodide, and lithium chloride. 

It has been found that this method involves several difficulties and 
sources of error. The readings vary considerably, and it is therefore 
necessary to make a great many readings and take the average. The 
time occupied in this way, and also in repairing breaks aud overcoming 
other difficulties, is very great. Moreover, the solutions must always 
be maintained a t  a temperature lower than that of the gauge. For 
these reasons, this “ differential ” method is regarded as less trust- 
worthy, and subject to more limitations than the ‘‘ dynamic ” or air- 
bubble method. E. G. 

The results are tabulated. 

Osmotic Researches. I. EEXST COHEN and J. W. COMMELIN 
(Zeitsch. physikal. Chem., 1908, 84, 1--52).-’The authors review the 
attempts which have been made to measure osmotic pressure directly, 
and criticise in detail Kahlenberg’s experimental methods and con- 
clusions (Abstr., 1906, ii, 337). An osmotic apparatus has been 
devised in which the  weaknesses of Kahlenberg’s osmometer are 
remedied, and with which the osmotic pressure of sucrose in pgridine 
has been determined. As in  Kahlenberg’s experiments, the semi- 
permeable membrane was of india-rubber. The authord show that it 
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is immaterial whether the contents of the  osmotic cell are stirred or 
not. It has not been found possible t o  get consistent values for the 
osmotic pressure in parallel experiments, and all the pressures recorded 
were far below the theoretical values. The authors consider it 
probable tha t  water is responsible for the irregular results obtained, 
for it has been found that the presence of water either in the solution 
or in the pure solvant exerts a very marked influence on the observed 
pressure. Fresh experiments are therefore planned in which perfectly 
anhydrous pyridine will be employed. J. C. P. 

[Vapour Pressure of Dry and of Ordinary Sal Ammoniac.] 
R.ICHARD ABEGG (Zeitsch. physikal. Chern., 1908, 63, 623-624).-A 
reply to van Laar (this vol., ii, 569). J. C. P. 

The Avogadro-Guldberg Law. W. A. KURBATOFF (J. Buss. 
Phys. Chem. SOC., 1908, 40, 813--817).-It was shown by Guldberg 
tha t  the abFolute boiling points of different substances represent 
'' corresponding " temperatures, as they are always two-thirds of the 
absolute critical temperatures. The author finds, however, that  this 
relation is considerably influenced by various factors, and, on the  
basis of a large number of experimental numbers given by various 
investigators, he formulates the relationship between boiling point 
and critical temperature as follows. Wi th  all substances having less 
than five atoms in the molecule, and having, also, low molecular 
weights, the ratio of boiling point to  critical temperature has the  
mean value 0.666. The ratio varies, however, from 0.580 for the 
lower members of a homologous series t o  0.700 for the highest 
members investigated. T. H. P. 

Calculation of Thermochemical Constants. V. Calculation 
of the Thermal Constants of Aromatic Substances. H. STANLEY 
REDGROVE (Chew,. News, 1908, 98, 80. Compare this vol., ii, 564).- 
The author gives in tabular form a comparison of the molecular heats 
of combustion and formation as determined by Thomsen, and as 
calculated by himself for: toluene, mesitylene, q-cumene, chloro- 
benzene, anisole, and phenol. The method of calculation does not 
necessitate any assumption concerning the constitution of benzene. 
The figures show that the various groups exhibit the same thermal 
behaviour in aromatic as in aliphatic compounds. P. H, 

Free Energy Changes Attending the Formation of Certain 
Carbonates and Hydroxides. JOHN JOHNSTON (J. Amer. Chem. 
SOC., 1908, 30, 1357-1365. Compare this vol., ii, 358).-The 
increase of free energy attending the conversion of a hydroxide into 
the oxide and water vapour, and of a carbonate into the oxide and 
carbon dioxide, can be expressed by the equation A P =  A H +  RTZnp + 
12" ( A H  being the increase in  total energy). Calculations from 
existing pressure data for the hydroxides and carbonates of magnesium, 
calcium, lithium, strontium, and barium give, in general, very con- 
cordant values for I, the thermodynamically undetermined constant, 
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The increase in  free energy at 25’, accompanying the formation 
of these substances, and their dissociation pressures at 25’ have been 
calculated, The results show that the stability of the hydroxides 
and carbonates increases in the order magnesium, calcium, lithium, 
strontium, barium, sodium. 

It is shown that neither Le Chatelier and de Forcrand’s rule, 
I’= AH/30 ,  nor Nernst’s approximate formula for heterogeneous 
equilibria, logp= A11/4*5761’+ 1*751ogT+ C,  can lead to  accurate 
results, except in special cases. E. G. 

Hydrolysis as Illustrated by Heats of Neutralisation. 
VICTOR H. VELEY (Trans. Faraday Soc., 19OS, 4, 19-26. Compare 
L u n d h ,  this vol., ii, 164)-The paper contains a summary of the 
available data as to the acid and basic dissociation constants of a 
number of weak bases and acids and the degree of hydrolysis of their 
salts, as determined by Bredig, Winkelblech, Walker, Lunddn, and 
the author. The heats of neutralisation determined directly of these 
weak bases and acids are also given as far as available, as are the 
values calculated by Lunden and others by means of the van t’Hoff 
equation connecting heat development and displacement of equilibrium. 
The data appear t o  show that the higher the value for the heat of 
neutralisation the less is the degree of hydrolysis, and conversely. 

G. 8. 

Orthobaric Volumes in Relation to  Pressure and Tempera- 
ture. EDWARD HAIGH (Phil. Mag,, 1908, [vi], 18,201-223) ; SYDREY 
YOUNG (ibid., 222--223).-Haigh puts forward a dual equation 
to  express the relation of the orthobaric volumes of liquid and 
saturated vapour to vapour pressure and temperature of ebullition. 
A t  the critical point, t h e  dual equation reduces to  the well-known 
van der Waald form. The dual equation affords results which are 
in excellent accord with the experimental values in the cases of 
fluorobenzene, isopentnne, benzene, and a number of other hydro- 
carbons. The small deviations observed with methyl and propyl 
alcohols, carbon tetrachloride, and stannic chloride are explainable as 
polymerisation effects and experimental errors. 

Wi th  a liquid far removed from its critical point, a small experi- 
mental error in the volume is greatly magnified, and the spheres 
of action of the molecules may intersect. The theorem may be 
utilised to test the accepted values of the critical constants of a 
substance, for on combining them with the data of observations at 
temperatures below the critical point, the dual equation should hold 
good. 

From the specific volumes of isopentane liquid and vapour at 
temperatures between loo and 120°, the critical volume of this  
substance is calculated to be 4.2686, whereas Young obtained the 
value 4.266 experimentally. 

This agreement does not constitute a n  independent proof of the 
validity of the dual equation, since the value of the critical volume 
(4.266) was assumed for the purposes of the  former proof. K. J. C. 
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Saturated Aqueous S o l u t i o n s  of Sparingly Soluble Salts. 
11. The Amounts Dissolved and t h e i r  Alteration with 
Tern perat me. FRIEDRICH KOHLR A USCH (ZeitsclL. physikal. Chem., 
1908, 64, 129-169. Compare Abstr., 1903, ii, 528).-The experi- 
mental material previously collected (Zoc. cit .)  has been subjected to  
recalculatioD, with the result that  some of the values for the solubility 
already communicated (Abstr., 1905, ii, 152) have undergone 
alteration. I n  this extension of the work, special attention has been 
paid to ascertaining the value of the equivalent conductivity which 
should be employed in calculating the solubility from t'he specific 
conductivity of ;the saturated solution. It is only in the case of salts 
with extremely low solubility tha t  :A, can safely be taken as the 
equivalent conductivity of the saturahed solution. The correct value 
can, however, be ascertained on the basis of the rule that in dilute 
solutions X changes almost proportionally with the square root 
of the  concentration. For details of the may in which this rule is 
applied to the different salts, the original must be consulted. Another 
point t o  which attention has been paid in this extension of the work, is 
the evaluatios of the solubility for temperatures other than 18'. 

The following is a list of the salts for the solubility of which an  
appreciably different value has been found on recalculation ; t he  
number given after each salt represents the weight in milligrams 
present in a litre of the saturated solution a t  18': magnesium 
fluoride, 87 ; silver chloride, 1.34; silver iodate, 38.5 ; lead iodate, 
17.8 ; barium chromate, 3.5; lead chromate, 0.1 ; barium oxalate 
(BaCz04,2H20), 85.1 ; barium oxalate ( RaC2.04,3&H20), 105. I n  
addition, numbers are given for the following minerals : fluorite, 15.0 ; 
barytes, 2.6 ; celestine, 11 4.3. 

For the values of the solubility a t  temperatures other than 1S0, the  
original must be consulted, Of the  salts examined, magnesium 
fluoride is the only Lone the solubility of which diminishes as the 
temperature rises. J. C. P. 

Studies of the Processes Operative in Solutions. VI. 
Hydrolysis, Hydrolation, and Hydronation as Determinants 
of the P r o p e r t i e s  of Aqueous Solutions. HENRY E. ARMSTRONG 
(Proc. Roy. Soc., 1908, 81, A ,  80-95. Compare Abstr., 1907, ii, 
848, 849, 850).-Water is regarded as a complex mixture of active and 
inactive molecules ; tbe active components are monad Iqdrone (H20) 
molecules and hydrol-hydrone (briefly hydronol or hydrol) molecules, 

H20<FH; the inactive molecules are a series of polyhydrones 
(formed by association unaccompanied by rearraugement) of the form 

H,O:OH2, H,0<(?Ii2, &c. 

When non-electrolytes of the type RX are dissolved in water, 
interaction takes place with the hydrol molecules present in the 
solvent, with the ultimate possible production of active complexes, 

RX<oH, inactive hydrone complexes, RX:OH,, and polymerides of 

OH2 

H 
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When, on the  other hand, substances which form conducting 
solutions are ,!dissolved in water, not only does the compound 
become hydrolated with formation of complexes of the typo 

RX<oH (a) ,  but its component groups also become distributed (re- H 

R arranged), forming complexes of-the type H,O<X ( b )  ; the latter pro- 
cess is a kind of hydrolysis, but the groups are only distributed and not 
set free. The occurrence of electrolysis in such solutions is dependent on 
influences which the composite molecules (a and 6) exert reciprocally 
on one another whilst under the influence of the electric strain. 

The above considerations are applied to the  interpretation of the 
most various properties of aqueous solutions, such as electrolytic con- 
ductivity, hydrolysis, neutralisation of acids by alkalis, hydration, 
compressibility, and the so-called ionic properties of aqueous solutions. 
It is considered that the conductivity in concenBra.ted solutions is 
conditioned mainly by molecules of the hydrolysed solute of type 
b, whilst in  dilute solutions it is due mainly to molecules of type 
a. i n  general, the changes which take place in aqueous solution 
involve the interaction of the composite molecules above referred to ; 
for example, the neutralisation of hydrozhloric acid by sodium 
hydroxide may be represented by the equation : 

H C l < t H  + NaOH<OH H = NaCl + 3H,O. 
The considerable expansion attending such neutralisstions cannot be 
adequately accounted for on the'ionic theory, but on the present theory, 
is a simple consequence of the different modes of combination of the 
water before and after neutralisation. It is shown tha t  when 
measurements are made with weight-normal solutions, the change of 
volume on neutralisation is greater for sodium than for potassium 
salts. 

Hydration may be of two kinds, according as i t  involves hydrolation 
or hydronation. The effect of sugars in reducing the conductivity of 
electrolytes (compare No. X) is probably connected with the asso- 
ciation of their oxygen atoms with hydrol. In hydrones, for 
example, NaCI:OH,, the salt is rendered comparatively inactive, but, 
owing to the ethenoid linking, the associated water has probably a 
greater optical effect than  ordinary water, the increase in refractive 
index which attends solution in water being thus accounted for. 

G. S. 

Studies of the Processes Operative in Solutions. VII. 
Relative Efficiencies of Acids as Deduced from their Con- 
ductivities and Hydrolytic Activities. HENRY E. ARMSTRONG 
and E. WHEELER (Proc. Boy. SOC., 1908, 81, A ,  95-102).-The 
electrolytic and hydrolytic activities of hydrochloric, nitric, and 
sulphuric acids in various dilutions are contrasted, and the conclusion 
is drawn tha t  the processes are altogether different in  character. The 
hydrolytic activity was determined with sucrose in the usual way, and 
weigbt-normal solutions were employed. 

When weight-molar solutions of the three acids are compared 
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nitric acid is least, and sulphuric acid most, active as hydrolyst, and to 
reduce the other acids to the same activity as nitric acid, 3 mols. of water 
have to be added to the hydrochloric acid solution and 7 mols. to  the 
sulphuric acid solution. I n  1/ 10 and 1/30 molar solution, hydrochloric 
and nitric acids are more nearly equal in activity, but sulphuric acid 
is much stronger than either, its strength not being reduced so much 
by dilution. The diminution of hydrolytic activity on dilution from 
molar to 1/10 molar solution for the monobasic acids is not proportional 
to the dilution, but about 1.5 times as  great. 

For solutions of the three acids of equal conducting power, the 
hydrolytic activities at 25” are in the ratio HNO,: HC1: H,SO, = 
100 : 107 : 180 when the activity of weight-normal nitric acid = 100. 

The molecular conductivities of the various solutions are also given 
in tabular form. G. S. 

Studies of the Processes Operative in Solutions. VIII. The 
Influence of Salts on Hydrolysis and the Determination of 
Hydration Values. HENRY E. ARMSTRONG and D. CROTIIERS 
(P*roc. Roy. sbc., 1908,81, A ,  102-112. Compare Senter, Trans., 1907, 
91 ,460  ; Proc., 1908, 24, 89).-It has been shown in a previous paper 
(No. IV, Zoc. cit . )  that the “ average degree of hydration ’ I  of certain 
alkali chlorides and nitrates is considerably greater when determined 
from hydrolysis experiments with sucrose in the presence of the 
corresponding acids than when methyl acetate is used as hydrolyte, 
and that the nitrates give lower values than the chlorides, especially 
with methyl acetate. On the preliminary assumption that the results 
obtained with sucrose are the true hydration values, and that 
the smaller values observed with methyl acetate are due to combination 
of salt and ester, the average amount of each salt combined with the 
ester is calculated. This explanation of the different effect on the 
two hydrolytes is not, however, regarded as satisfactory. 

I n  order to obtain further information on this point, the relative 
influence of nitrates and chlorides on the molecular solution volume of 
methyl acetate, and on the electrical conductivities of the respective 
acids in the presence and absence of methyl acetate, has been 
measured, but in  no case is t h e  difference so great as for the influence 
on the hydrolytic activity. For comparative purposes, the effect of 
sucrose, dextrose, and ra6nose on the conductivity of the salts was 
also measured. 

Xt is suggested that the differences are best accounted for on the 
basis of the considerations advanced in  communication VI. The 
“hydration values” will vary from case to case, and the highest 
values will be obtained by using hydrolytes and hydrolysts which 
form relatively stable hydrols in solution, as these will be less affected 
by the introduction of salts. NIethyl acetate holds hydro1 but weakly, 
and is therefore easily rendered inactive by salts. 

The effect of methyl acetate in diminishing the conductivity of 
electrolytes is probably mainly mechanical, but the sugars appear to 
exercise a direct dehydrolnting influence as well as a, mechanical 
effect. G. s. 
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Studies of the Processes Operative in Solution. IX. 
Determination of Optical Rotatory Power. ROBERT J. CALDWELL 
and R. WHYMPER (Proc.  Boy. Xoc., 19OS, 81, A ,  1112-1 17).-A modified 
polarimeter provided wit ti a spectroscopic eyepiece is described and 
figured. A sodium lamp for obtaining a very bright flame is described, 
but the Bastian mercury lamp was found to possess considerable 
advantages as a source of illumination, the green line (546.1 pp) being 
very bright, pure, and of constant intensity. G. S. 

Studies of the Processes Operative in Solutions. X. 
Changes Effected by the Reciprocal Interference of Sucrose 
and other Substances (Salts and Non-electrolytes). ROBERT J. 
CALDWELL and R. WHYMPER (Proc. Roy. SOC., 1908, 81, A ,  117-140). 
-The effect on rotatory power, t.he volume change, arid (in the case 
of salts) the change of conductivity produced by adding sucrose to 
each of a large number of electrolytes and non-electrolytes in weight- 
molar solution, have been determined. 

The influence of non-electrolytes on the rotatory power is slight ; 
the greatest effect is exerted by acetaldehyde (an increase) and by 
chloral hydrate (a decreaqe). Electrolytes all diminish the rotation 
slightly, and the effect increases in the order nitrates, chlorides, 
sulphates, alkali hydroxides ; it is ascribed mainly to combination 
between electrolyte and sugar. 

The molecular conductivity of the most various sslts (in molar 
solution) is reduced to the extent of 4 3 4 5 1 %  by the addition of 1 mol. 
of sucrose. The diminution is partly due to cornbination between 
sugar and salt, but mainly to the reduction of the salt to an  iuactive 
state, probably by withdrawal of hydro1 (compare No. VI). On 
the basis of certain assumptions, an  attempt has been made to 
ascertain the extent to which sugar enters into combination with 
certain salts. The order of the effect of s d t s  on the rotatory power is 
in the main the same as that in which their conductivity is affected by 
the addition of sugar. 

The admixture of sugar with salts in solution is usually attended 
with considerable expansion, but in the case of non-electrolytes there 
is very little effect. 

Calculation of the Diffusion Constants of Non-electrolytes 
in Solution. MAX VON WOGAU (Ber. deut. plqsikal. Ges., 1908, 6, 
542--545).-By means of the author’s formula (Abstr., 1907, ii, 606) 
for the diffusion constant of a non-dissociated substance in dilute 
solution, values are obtained for aqueous solutions in approximate 
agreement with the experimental values. The values for the diffusion 
constants of bromine and iodine in benzene and carbon disulphide do 
not agree so well with the observed values, and this is attributed to 
the relatively larger size of the solvent molecules. 

G. S. 

H. M. D. 

Theory of Capillarity. I E. T. WHITTAKER (Proc. Roy. SOC., 1908, 
81, A ,  21--25).--The surface energy, A of a liquid is related to the 
surface tension, y, by the equation : y = X + T.dy/cll’, where T denotes 
absolute temperature. By means of this equation, the surface energy 
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for a few non-associating liquids has been calculated from the values 
of the surface tension at different temperatures observed by Ramsay 
and Shields, and it is then shown that the surface energy of a 
liquid in contact with its own vapour a t  any temperature is propor- 
tional to the product of the <‘internal latent heat ” and the absolute 
temperature. The ‘( internal latent heat ” is tha t  part of the observed 
latent heat which is used up in increasing the internal energy of a 
substance as it passes from the state of liqiid to that of vapour.- 

G. S. 

Viscosity of Colloidal Silver Solutions. H. W. WOUDSTRA 
(Zeitsch. physikal. Chem., 1908, 63? 619-622. Compare this vol., ii, 
160).-The viscosity of a given colloidal silver solution gradually 
diminishes with time. When solutions containing different amounts 
of silver are compared, it is found tha t  the viscosity increases with 
the concentration. The viscosity of a colloidal silver solution is 
lowered by electrolytes, an  observation which should be contrasted 
with the action of electrolytes on gelatin solutions (see, for instance, 
Levites, this vol., ii, 161). J. C .  P. 

The u Negative ” Viscosity of Aqueous Solutions. WILLIAM 
WHITE TAYLOR and T. W.’ MOORE (Proc.  Roy. Xoc. Edin., 1908, 27, 
461-471. Compare Taylor and Ranken, Trans. Roy. SOC. Edin., 
1906, 45, 397; Jones and Veazey, Abstr., 1907, ii, 438 ; Getman, 
ibid., ii, 744).-In order t o  test the theory tha t  the cations, in  
opposition to undissociated molecules and anions, tend to diminish the 
viscosity of water, and tha t  the activity of the cations increases in 
general with the atomic volume, the authors have measured the 
viscosity of aqueous solutions of tetramethylammonium iodide, tetra- 
ethylammonium chloride and bromide, and of tetrapropylammonium 
chloride and iodide a t  25’ and 35’. 

The viscosity increases with increasing volume of the  cation, and in 
no case is there the  slightest approach to ‘( negative ” viscosity. The 
influenbe of the anion on the viscosity is very small. The values for 
tetraethylammonium chloride and bromide are much more nearly equal 
than the viscosities of solutions of hydrochloric and hydrobromic 
acids, of the potassium salts, or of the ammonium salts. The viscosity 
of salt solutions cannot therefore be regarded as simply an  additive 
property. 

The density of tetrapropylammonium chloride solutions decreases 
with increasing concentration, the diminution being more marked at 
35’ than at 25’. Ha 31. D. 

Theory of Adsorption. T. BRAILSFORD ROBERTSON (Zeitsch. 
Chem. Jnd. Xolloide, 1908, 3, 49-76).-A theoretical paper of a 
highly controversial character, in  which the view is advocated tha t  
t h e  phenomena of adsorption are in reality chemical equilibria, in 
which capillary condensation plays at most a very unimportant part. 

T. E. 
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Adsorption Phenomena of Inorganic Salts. HANS E. 
WOHLERS (Zeitsch. unoyg. Chenz., 1908, 59, 203--222).-When barium 
sulphate is precipitated in a strong solution of potassium permanganate, 
the precipitate carries down some of the pormanganate, as is shown by 
the fact that  after boiling with hydrochloric acid to remove manganese 
dioxide the precipitate is still rose-red. The amount of permanganate 
adsorbed is too small t o  be estimated gravimetrically. The adsorbed 
permanganate does not react with hydrogen peroxide or sulphurous 
acid, nor does adsorbed ferric chloride react with potassium ferro- 
cyanide. On heating the precipitates, however, adsorbed substances 
undergo chemical changes ; thus the pink barium sulphate becomes 
brown on heating, owing to the formation of manganese peroxide, and 
adsorbed red cobalt sulphate becomes blue on heating, 

Strontium sulphate also adsorbs potassium permanganate, but 
calcium and Iead sulphates and silver chloride do not do so to any 
appreciable extent. 

The absence of chemical reactivity on the part of adsorbed sub- 
stances might be accounted for on physical lines as being due to  a 
great diminution of solubility, but the author considers it more 
probable that precipitate and adsorbed substance become chemically 
combined. G.  S. 

Dissociation of a Compound in a State of Equilibrium, 
and a Thermodynamic Relation Necessary to the Validity 
of the Law of Constant Proportions. RUDOLF RUEB (Zeitsch. 
physikal. Chenz., 1908, 64, 357--373).-It has been shown (Abstr., 
1907, ii, 433) tha t  a compound A B  fusing to a homogeneous liquid, 
and capable of dissolving both A and B, must be dissociated when in  
a state of equilibrium. The conditions of such equilibria in the solid, 
liquid, and gaseous state are now discussed on the basis of the 
thermodynamic potential. It is shown on theoretical grounds that 
two solid or two liquid phases must always possess a certain degree of 
miscibility, although this miscibility may be very small. C. H. D. 

The Unimolecular Course of the Decomposition of Am- 
monia by the Silent Discharge. ROBERT POHL (Zeilsch. EZekts.0- 
clwrn., 1908, 14, 439; MAX LE BLANC, ibid., 507).-A claim for 
priority against Le Blanc and Davies (this vol., ii, 653) and a reply 
by Le Blanc, who points out that ,  whereas Pohl found the decomposition 
to be unimolecular, he and Davies arrived at the opposite result. 

T. E. 

Position of the Ammonia Equilibrium. FRITZ HABER and 
ROBERT LE ROSSIGNOL (Zeitsch. Elektrochem., 1908, 14, 513-514).- 
In  consequence of Jost's criticism (this vol., ii, 761), the authors have 
made measurements with thermocouples both inside and outside their 
quartz tube, which show tha t  the difference of temperature is at most 
3". !They maintain the accuracy of their results (Abstr., 1907, ii, 454; 
this vol., ii, 362). T. E. 
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Temperature of Dissociation of Ammonia and of Carbon 
Monoxide. HERMAN C. WOLTERECK (Con~ppt. rend., 1908, 147, 
460--461).-Pure dry ammonia was passed through a heated tube of 
Jenn glass. The first signs of dissociation were observed a t  620'; 
above 630' an  explosible mixture of gases was produced. Decomposition 
occurred at a considerably lower temperature in presence of traces of' 
organic matter or water vapour. When passed over heated iron 
gauze, dissociation commenced at 320°, whilst in presence of ferric 
oxide no decomposition took place below 420O. 

Carbon monoxide dissociates at 570-580°, but in presence of traces 
of moisture no decomposition occurs even a t  higher temperatures. 

w. 0. w. 
Theory of Colloids. EDUARD JORDIS (Zeitsch. Chem. Ind. 

Kolloide, 1908, 3, 13-26. Compare this  TO^., ii, 675).-'J!he 
suspension theory, the theory of electric charges, the adsorption theory, 
and the partition theory are criticised, in the sense that none of them 
is applicable to all colloids, and that they all neglect chemical changes 
in the colloid itself and reactions between it and substances in 
solution. T. E. 

Modiflcation of Wolfgang Ostwald's System of Colloids. 
P. P. VON WEIMARN (Zeitsch. Chem. Ind. Kolloide, 1908, 3, 26-27).- 
I n  dispersed systems the dispersion may be molecular (its in  true solu- 
tions of solids or liquids) or the molecules may be aggregated to minute 
crystals or drops (as in suspensions or emulsions). Between these 
extremes there are molecular dispersions of compounds of high mole- 
cular weight, and then '( suspensoids '' and ( (  emulsoids " (colloidal solu- 
tions in which the colloid is solid or liquid). True solutions are called 
dispemions ; colloidal solutions, suspensions, and emulsions are called 
dispersoids. The word colloid is  avoided altogether. T. E. 

WOLFGANG OSTWALD (Zeitsch. CTAem. I7zd. 
Kolloide, 1908, 3, 28-30).-The nature of gelatin and agar-agar solu- 
tions is discussed. The author gives reasons for supposing them to 
contain two liquid phases ; the  gelatinous precipitates of inorganic salts 
obtained by von Weimarn (this vol., ii, 90) are regarded as emulsions 
of two different solutions, which are prevented from mixing by solid 
membranes of the salt. A high molecular weight is not a necessary 
condition for the existence of a substance in the gelatinous form, which 
appears rather to depend on the physical conditions than on the 
chemical nature of the substance. 

Classiflcation of Solutions of Colouring Matters. H. 
FREUNDLICH and TV. NEUMANN (Zeitsch. Chem. I n d .  Kolloide, 1908, 3, 
80-83).--The solutions of colouring matters are true solutions, semi- 
colloidal and colloidal. They are classified by their diffusion through 
parchment paper and by their ultra-microscopic behaviour. The 
colloidal solutions belong to two classes, the suspension colloids, the 
freezing point and surface tension of which are practically the same as 
those of pure water, and the emulsion colloids, the properties of which 
differ from those of water. 

System of Colloids. 

T. E. 
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Measurements of the surface tension of aqueous and alcoholic 
solutions of several colouring matters are given. They all form true 
solutions in alcohol, and the surface tension is slightly increased. 
Among the aqueous solutions, rhodamine (true solution), crystal-violet 
(semi-colloidal), and night-blue (colloidal) diminish the surface tension, 
whereas the other colouring matters leave it practically unchanged. 

T. E. 

Effect of Electrolytes on the Viscosity of Colloids. COKUN 
(Zeitsch. Cherra. Incl. Kolloide, 1908, 3, 84--88).-The effect of 
ammonium nitrate on the viscosity of solutions of gelatin is studied. 
The viscosity of a pure gelatin solution (0.28%) increases with time, 
increasing by one-half in 115 hours. The addition of ammonium 
nitrate diminishes the rate of increase, so tha t  when the concentration 
of the salt is from 1*5N to 2N, the viscosity remains almost constant ; 
with greater concentrations, the viscosity diminishes with the time 
iustead of increasing. The viscosity depends on the mechanical treat- 
ment to which tho soIut,ion has been subjected; repeated passage of 
the same solution through a capillary tube gives different results ; also, 
the  viscosity measured by passing the solution through a narrow tube 
under high pressure is not the same as tha t  observed with a wider tube 
and lower pressure. This points to the existence of a structure in the 
solutions. T. E. 

Nature of Precipitated Colloids. HARRY W. FOOTE (J .  Amer. 
Chem. Soc., 1908, 30, 1388--1394).-Experiments are described which 
afford evidence tha t  precipitated ferric and aluminium hydroxides may 
be regarded as solutions of water in the oxides or lower hydroxides, 
that  is, solutions of liquids in solids. 

Samples of the precipitated hydroxides were left in the air for several 
days at the temperature a t  which the experiments were to be carried 
outr. The composition of the material was then determined by ignition, 
and a weighed quantity was put into a porcelain crucible, which was 
placed on a raised triangle in a large weighing bottle containing a 
little water. The bottle was carefully sealed and left for eighteen t o  
forty-eight hours. The crucible was then quickly removed, and weighed 
in order to  determine the change of weight. The experiments were 
made a t  25' and 45'. The composition of the product a t  any point could 
be calculated from the known composition of the original material. 

All the moist precipitates lost weight slightly over water, but;, after 
being dried in the air  to a certain point, they began to gain weight 
when placed over water. This was due to the fact that  their vapour 
pressures bad fallen below that of the water, showing that the water 
phase had just disappeared. The composition at the point a t  which 
the  gain in  weight first occurred was approximately that of the 
saturated hydrate free from mechanically-contained water. The 
averages of a large number of determinations gave the following as 
the composition of the  saturated solutions of water in  the oxides. 
Ferric hydroxide at 25' : Fe203, 47.72-47*79% ; at 4 5 O ,  54.53-56*74% ; 
aluminium hydroxide a t  25" : A1,0,, 49*52-51*17% ; a t  45*, 
52 '57-5 3.82%. 
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Similar experiments were made with zirconium hydroxide, and the 
composition of the saturated solutions a t  25' were found to be : ZrO,, 
32.02-3 2.33%. E. G.  

Coagulation of Colloidal So lu t ions  in Galvanic Cells. 
WILHELM BILTZ (Zeitsch. EZerEtrochem., 1905, 14, 567--571).-Two 
metals are immersed in solutions of colloidal ferric hydroxide, gold, or 
antimony sulphide, purified by dialysis, and the cell so formed short 
circuited. I n  all cases the colloid is coagulated, the precipitate form- 
ing partly on one of the metals and partly in the solution near it. The 
more noble metals alone have no action ; the less noble ones have a 
small action. Ferric hydroxide is precipitated on or near the more 
noble metal of the couple; gold and antimony sulphide go to the less 
noble metal. The phenomenon is not due to the current alone ; the 
E.M.F. of the zinc copper element, for  example, is under 1 volt, and 
this voltage applied to platinuni electrodes in a gold hydrosol produces 
no precipitate. On the other hand, the quantity of zinc hydroxide 
which is formed from the zinc electrode is comparable in  weight with 
the quantity of gold precipitated, and i t  is found almost entirely in  the 
precipitate. The action therefore appears to be mainly due to the 
action of bivalent ions formed from the metals in the short circuited 
cells. T. E. 

Agglutination and Coagulation. SVANTE ARRHENIUS (J. Arner. 
Chem. Soc., 1908, 30, 1382--13SS).-The work described was carried 
out with the object of obtaining evidence as to  the natiire of agglu- 
tination. Two views have been advanced, one, the colloidal theory, 
according to which the suspended particles (bacteria or blood 
corpuscles) collect together and subside under the influence of electro- 
lytes or agglutinins, and the other, first proposed by Duclaux, tha t  agglu- 
tination depends on the coagulation of some substances in  the cells 
which causes the cells to cling together and subside. 

Experiments have been carried out on the  precipitation and agglu- 
tination of blood corpuscles by means of various salts. Ox-blood 
corpuscles were suspended in solution of sodium chloride (009%) or 
sucrose (7%), the emulsions containing 4, 1, and 0.25% of corpuscles. 
To 5 C.C. of such solutions, varying quantities of the salt solutions 
were added. The minimum quantity of each salt required for precipita- 
tion and for agglutination was noted. The results are tabulated, and 
show that,  with certain exceptions, there is a well-marked relation 
between the precipitating and agglutinating powers of each salt. Salts 
which give a maximum precipitation a t  a certain concentration also 
give a maximum agglutination a t  a certain concentration, but if a 
maximum does not appear in the one case, i t  also fails in the other. 
It is therefore concluded that, as Duclaux has suggested, agglutination 
depends on a precipitation, and that this precipitation is due to a 
chemical reaction between the metal ions and the  proteins in  the 
corpuscles. I n  general, both precipitation and agglutination in sugar 
solutions require less quantities of the added salt than in sodium 
chloride solutions. 

Many substances cause agglutination as well as hixmolysis of the 
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blood corpuscles, and among these may be mentioned the nitrates of 
silver and lead, mercuric chloride, and the acids (compare this vol., ii, 
708), The hajmolytic action does not run parallel with the agglutina- 
ting action. 

The quantity of a salt required to be added for the precipitation of a 
blood solution is proportional to the concentration of the latter. Since 
the quantity of the salt required increases more slowly than the 
concentration, i t  is evident that there exists a chemical equilibrium 
between the two salt-like products derived from the blood solution and 
the  ions of the precipitating salt. All the evidence obtained in  this 
investigation is i n  favour of the physico-chemical theory, according to 
which the observed phenomena are due to ordinary chemical processes. 

E. G .  

Permeability of Ultra-filters. HEJNRICH BECHHOLD (Zeitsch. 
physikal. Chem., 1908, 64, 328-343).-The author's gelatin " ultra- 
filters" (this vol., ii, 24), fo r  the separation of colloids from the 
solvent, vary in fineness according to the concentration of the gelatin. 
Some of them are too fine to allow of the determination of the size of' 
t,heir pores by ultra-microscopic examination of the colloids retained 
by them. By considering the pores as capillary tubes or as slots, 
their dimensions can be arrived a t  by measuring the pressure required 
to force air  through them when immersed in water. This method was 
controlled by tests with a filter-paper which retains ox-blood 
corpuscles (diarn. 7--8p), for which the air-pressure method gave an 
average value of 1 *5p, and with Chamberland porcelain filters, 
which retain cocci (diam. lp), and where the method gave as a result 
0 . 3 ~ .  The same method provides a test for the uniformity in  size 
of the pores, Ultra-filters may be tested in this way, and by the 
rate of passage of water. 

Tests with ultra-filters indicate tha t  the smallest particles of hEmo- 
globin have one-sixth the diameter of collargol particles, and that the 
smallest particles of litmus in alkaline solution, or of soap solution, 
have less than one-half the diamet'er of hajmoglobin particles, 

C. H. D. 

Foam Structure [Cellular Structure] of Sulphur and its 
Influence on Double Refraction, Dichroism, Electrical Proper- 
ties and Formation of Crystals. GEORG QUIHCKE (Ann. Physik, 1908, 
[iv], 26, 625--711).-A historical account is given of work relating 
to the different forms which sulphur may assume. The form of the 
heating and cooling curves of liquid sulphur and the variation of the 
surface tension with the temperature are also discussed. The micro- 
structure and the optical properties of the solid products which are 
obtained by cooling liquid sulphur under different conditions, and also 
af the products obtained by the condensation of sulphur vapour, have 
been examined. The conclusions of chief interest are tha t  there 
are four forms of siilphur, S,, Sp, Sg, and S,, which are stable 
respectively between the limits 0-96", 96-160°, 160-30O0, and 
300--448' ; further, that  liquid sulphur has a jelly-like cellular 
structure, and represents ZL mixture of solutions containing these 
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allotropic modifications in different proportions, the several solutions 
being separated by limiting surfaces in which surface-tension forces 
play an  important part. At one and the same temperature, liquid 
sulphur may contain solutions in which these modifications are present 
in different proportions, this being determined by the previous 
physical treatment of the sulphur. 

JOHANNES J. VAN LAAR (Chem. F'eekbtud, 
1908, 5, 698--705).-A theoretical paper, in which the theory of 
reaction velocity is criticised, and a new thermodynamic theory put 
for ward. A. J. W. 

Temperature-coefficient of the Velocity of Chemical 
Reactions. I. MAX TRAUTZ and KARL THEODOR VOLKMANN 
(Zeitsch. physikak. Chem., 1908, 64, 53--88).-The velocity of 
saponification of eight esters in aqueous solution has been 
determined over a wide range of temperature. The tempera- 
ture-coefficient of the velocity rises to a maximum between 10' 
and 20' in all cases, and thereafter falls off. A t  60°, the value of 
the temperature-coeficient is frequently as low as 1.4, so tha t  the 
difference in magnitude as compared with the temperature-coefficient 
of a photochemical reaction is not so marked as has usually been 
assumed. The existence of a maximum temperature-coefficient 
between 10" and 20° is probably connected with an irregularity which 
occurs in the viscosity of water in that region. The observed 
variation of the temperature-coefficient with the temperature may in 
fact be reproduced by a formula into which the viscosity of water 
enters, 

The authors' experiments tend to show that the mass action law is 
strictly applicable to the saponification of esters only when the concen- 
tration is less than N/76. 

The paper contains an extensive list of references to earlier papers 
on the temperature-coefficient of reaction velocity, and this earlier 
work is subjected to a critical review. J. C. P. 

The Dynamic Theory of a Reversible Chemical Reaction. 
ERNST COHEN and TH. STRENGERS (Chem. Weekblad, 1908, 5, 
594-595. Compare Smits and Wibaut, Yroc.  K. Akc6d. Wetensch. 
Amsterdam, 1908, 11, 1 I$).-Arguments are adduced to prove tha t  
the transformation 2CO GO, + C is not an experimental proof of 
the t ru th  of the dynamic theory of reversible reactions. 

The Dynamic Theory of a Reversible Chemical Reaction. 
ANDREAS SMITS and J. P. WIBAUT (Chem. Weekbkad, 19OS, 5, 
625-626 ; Proc. K. Akad. Wetensch. -4msterdam, 1908, 11,162-164). 
-Polemical. A reply t o  Cohen and Strengers (preceding abstract). 

H. M. D. 

Velocity of Reaction. 

A. J. W. 

A. J. W. 

Effect of Ferric Salts on the Rate of Oxidation of Ferrous 
Salts and on the Catalytic Aotion of the Latter. W. F. 
GHEEN (J. Physical Chem., 1908, 12, 389--397).--The influence of 
ferric salts on the rate of oxidation of ferrous salts by chloric 
acid and by oxygen, and on the rate of oxidation of iodides 
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by chloric and bromic acids in the presence of ferrous salts, has been 
investigated. It is found that ferric salts are without influence on 
the rate of oxidation of ferrous salts by chloric acid and by oxygen. 
The liberation of iodine from iodides by chloric and bromic acids 
is accelerated by both ferrous and ferric salts, the rate depending 
merely on the amount of iron present, and not on its state of oxidation. 
I n  solutions containing ferrous and ferric salts, the effects of the two 
are additive. H. 31. D. 

Reaction between Potasaium Ferricyanide and Potassium 
Iodide. GERHARD JUST (Zeitsch. pkysikal. Cherra., 1908, 63, 
513-5'78. Compare Donnan and Le Rossignol, Trans., 1903, 83, 
703).-This reaction may be conceived as involving two stages : 
(1) FeCy,"' + 0 = FeCy,"" ; (2) I' + (3 = I. The velocity of the latter 
process is practically that of an instantaneous reaction, as shown 
by Brunner (Abstr., 1907, ii, 223). Process (l), however, is 
not to be regarded as an  instantaneous reaction, as shown 
by a study of the polarisation at an  electrode immersed in a solution 
containing both ferro- and ferri-cyanide. When the electrode consists 
of platinum, it is practically unpolarisable, but this is not a t  all the 
case when the electrode consists of gold or silver. Hence process (1) 
is not instantaneous ; it is very markedly accelerated by platinum, the 
acceleration being apparently connected with an  oxidation and 
reduction of the metal. The accelerating effect of platinum on the 
rate of reaction between potassium ferricyanide and iodide can be 
demonstrated directly. From the fact that  process (1) is not 
instantaneous, the author draws the conclusion that the difference 
between the FeCy,"' and FeCy,'"' groups cannot be one of charge alone ; 
they must have a different constitution. 

The results of quantitative experiments made on the rate of reaction 
between ferricyanide and iodide confirm those recorded by Donnan and 
Le Rossignol (Zoc. c i t . ) ,  but the interpretation of the results is differ- 
ent. The application of the Noyes-van't Hoff formiila to the author's 
measurements shows that the reaction is of the first order in regard to 
the ferricyanide, and of the second order in regard to the iodide. 
Altogether, therefore, the reaction between potassium ferricyanide and 
iodide is one of the third order, not of the fifth, as held by Donnan 
and Le Rossignol. 

It appears fairly certain that it is the undissociated ferricyanide 
which takes part in the reaction, for the velocity is very markedly 
increased by the addition of indifferent potassium salts. In what 
form the iodide takes part, whether as ion or as undissociated salt, it 
is not possible to determine, although it is considered most probable 
that the ions are actively concerned. 

A complete kinetic equation has not been constructed, but attention 
is drawn to the following observations, which would have to be con- 
sidered in working out such an  equation. The reaction between ferri- 
cyanide and iodide is notably retarded by ferrocyanide, but not by 
iodine; i t  is accelerated by both cyanide and fluoride ions; it is 
retarded by hydroxyl ions, but accelerated by hydrogen ions. Indica- 
tions were also obtained that an intermediate product plays some part 
i n  the rwctioa J. C. P. 
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826 ABSTRACTS OF CHEMICAL PAPERS. 

Are the Sto iche iometr ic  Laws Intelligible without the 
Atomic Hypothesis? OTTO KUHN (Chenz. Zeit., 19OS, 32, 767-769. 
Compare Abstr., 1907, ii, 678 ; this vol., ii, 9S).-A further adverse 
criticism of the papers by Wald (Abstr., 1907, ii, 755; this vol., ii, 
367). J. V. E. 

Laboratory Apparatus. W. HEBER GREEN (Chem. News, 190S, 
98, 49-50).-Determination of Density.-The maximum error liable 
to occur in determining the density of water by means of a pear- 
shaped specific gravity bottle is found to be 0*00002. To obtain this 
accuracy, the bottle, which can only be used for temperatures above 
that of the surrounding atmosphere, is filled with the solution and 
immersed to the neck in a thermostat constant within 0-04O; after 
ten to fifteen minutes, the expansion of the solution through the 
perforated stopper is complete ; the bottle is then dried and cooled for 
fifteen minutes, and finally weighed, the density being calculated from 
the formula d = M/W.(l+ 0*0012/d -0.0012), in which W and h l  are 
the apparent weights of water and solution respectively required to fill 
the bottle. The formula is only approximate, and disregards varia- 
tions of atmospheric pressure which are often sufficient to nullify the 
correction. The most serious fault of the instrument is the fact 
that  wear on the ground surfaces of the stopper and neck diminishes 
the capacity of the pyknometer. 

A Xensitive Form of Therrno-regulator.-The thermostat is of the 
ordinary type, and consists of a toluene bulb of about 20 C.C. capacity 
attached t d  a U-tube containing mercury, which is connected by a 
capillary tube to the by-pass, the novelty of which is that the gas 
inlet-tubeis slightly opened out instead of being left square. Aa soon 
as the mercury reaches the funnel-shaped opening of this tube, its 
capillarity tends to force it down again and so admit the gas supply. 
The temperature was found to remain constant within 0.01" for several 
weeks, provided the bath was efficiently stirred. 

A Sensitive Temperature-compensccted Barometer.--A modification of a 
Huyghens glycerol-mercury barometer in which the former liquid is 
replaced by paraffin oil, b. p. 230'. The vapour pressure of this oil 
varies with temperature at such a rate as almost exactly to neutralise 
the effects of the accompanying expansion of mercury fo r  the 
particular dimensions of tubes used. The rise and fall of the liquid 
for a variation of one-hundredth of an  inch in  the atmospheric 
pressure is sufficiently large to be seen at some distance. P. H. 

Erper'a Gas Genera t ing  Apparatus. L. GUTMANN (Zeitsczi. 
angem. Chem., 1908, 21, 1798).-The apparatus consists of a pear- 
shaped funnel for holding marble or iron sulphide, which is fitted into 
the neck of a bottle containing acid; the lower end of the bottle is 
connected by a side-tube and a tap, A ,  to a raised reservoir, The top 
of the funnel is fitted with a tap, B, and a delivery tube; near the 
lower end of the funnel is a side-tube through which the spent acid 
may be withdrawn after closing the delivery tube and opening the 
tap B. When re-charging with solid, the tap A is closed. P. H. 
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GENERAL AND PHYSICAL CHEMISTRY. 827 

Modified Form of Saint-Claire Deville’s Apparatus for 
Continuous Production of Gases. VICTOR GRIGNARD (Bull. 
Soc. chim., 1908, [iv], 3, 890--892).-The modification is devised 
to overcome the disadvantages of the ordinary Saint-Claire Deville 
apparatus, namely, the difficulty of using up the whole of the acid and 
the clogging of the rubber tubing by crystals deposited from the 
saturated solutions formed when the apparatus has been long in 
action. 

For this purpose, the ordinary rubber tube connexion is prolonged 
npwards a t  an  obtuse angle inside the bottle containing the acid, by a 
glaes tube reaching to  a level slightly below that of the liquid, so that it 
IS always the strongest acid which comes into action first, and the 
clenser liquid remains a t  the bottom of the bottle. Continuity of 
action can be secured by having the side aperture of the acid bottle 
halfway up the lat’ter, and making the connexion between the two 
bottles by two glass tubes parallel t o  each other and prolonged into 
the acid bottle at obtuse angles to the horizontal with their arms 
turned in opposite directions. To permit of this arrangement, the 
bottle containing the solid is raised on a small block, so that its side 
aperture is opposite that  of the acid bottle. I n  this way by the 
action of gravity a continuous flow of acid through the solid to be 
acted on is maintained. T. A.  H. 

Simple Regulator for High Pressure Gas. ROBERT LE 
ROSSIGNOL (Chem. Zeit., 1908, 32, 82O).-By making the cone angle of 
an  ordinary screw-down tap very small (4O), it is possible to obtain gas 
from a cylinder at any required pressure in a simple manner. A slow, 
steady current of oxygen, as used for combustion purposes, may be 
obtained directly from a cylinder of the compressed gas by using such 
a form of tap. J. V. E. 

New Method for Calibrating Capillary Tubes. BOHDAN VON 
SZYSZEOWSKI (Zez’tsch. physikal. Chem., 1904, 64, 201-214).-The 
process and apparatus are practically the same as those employed 
i n  the measurement of surface tension. The heights to which 
water and dilute solutions of isobutyric acid rise in  two capillary 
tubes of about the same bore are accurately measured, and the exact 
radius of the tubes a t  various points is thus determined. The applica- 
tion of the method is illustrated by full data for two tubes which the 
author has examined. J. C. I?. 

Improved Pipette. WOITHE (Chem. Zentr., 1908, ii, 1; from 
Arbb. Kais. Gesundh-Amt., 1908, 28, 401-404).-This suction arrange- 
ment for use with very poisonous or infectious materials consists of a 
small syringe of about 5 to 7 ccm. capacity, connected to a pipette by 
a U-tube, and held by a spring-clip. J. V. 1;. 

Automatic Syphon Pipette. HERBERT 8. BAILEY (J. Amw. 
Chem Soc., 1908, 30, 1508-1509).-A description and diagram are 
given of an apparatus for delivering approximately constant quantities 
of a reagent, such as the sulphuric acid for the Babcock milk test or 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
08

. D
ow

nl
oa

de
d 

on
 2

4/
10

/2
01

4 
20

:0
4:

37
. 

View Article Online

http://dx.doi.org/10.1039/ca9089405785
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the Kjeldahl nitrogen estimation. 
consulted. E. G. 

For  details, the  original must be 

Steam Inlet-tube.  H. STOLTZENBERG (Chem. Zeit., 19OS, 32, 
770).-Instead of the ordinary open inlet-tube used for  steam distilla- 
tion purposes, a tube is described which is closed at  the lower end, 
the steam being allowed to enter the liquid from a number of short, 
horizontdly-curved side-tubes placed near the end. By this means 
the distillation flask may be used in  an upright position ; bumping 
is avoided because the liquid is caused to rotate rapidly by the issuing 
steam, and the process of distillation is considerably hastened. 

J. V. E. 

New Safety Valve. H. STOLTZENBEHG (Chem, Zeit., 1908, 32, 
832).-A safety valve is described for use when gases are to be 
absorbed in liquids, such as carbon dioxide in potash solution. It will 

be seen from the figure, tha t  the gas after enter- 

into the the outer vessel b, and then through 
ing a, passes between the open ground-glass joint 

c t o  the potash solution. Should the absorptGn 
be so rapid as to cause the potash solution to 
flow back, t'he small inner flask is lifted up and 
closes the joint connecting a with b. 

J. V. E. 

Use of Electrical Heating in Fractional 
Distillation. THEODORE W. RICHARDS and J. 
HOWARD MATHEWS (J Amer. Chem. Xoc., 1908, 
30, 1282-1284 ; Zeitsch. physikal. Chem., 1908, 
64, 120--123j.--In determining the latent heat 
of vaporisation of certain substances by a modi- 
fication of Kahlenberg's method, it was observed 
that each organic liquid boiled much more con- 
stantly when- heated-electrically by the platinum 

coil immersed in  it than when distilled in the ordinary way. A special 
form of apparatus has therefore been devised for use in fractionating 
organic liquids. 

At the bottom of an  ordinary stout distilling flask, a depression is 
blown of about the same diameter as the neck of the flask, and into 
this is placed a coil consisting of about 40 cm. of platinum mire with a 
resistance of about 0.7 ohm. A current of 10-15 amperes is led to 
the resistance coil from above by heavy copper wires of 2.5-3.0 mm. 
diameter enclosed in glass tubes, into the ends of which the ends of 
the platinum wire are sealed, contact being made by a drop of 
mercury. 

Since the bubbles of vapour arise only from the small area of t'he 
resistance coil, ebullition proceeds quietly and without any bumping. 
The method is especially applicable to fractional distillation under 
reduced pressure; it obviates superheating, and effects a much more 
rapid and complete separation than the ordinary method of distillation. 

E. G. 
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Receiver for Vacuum Fractional Distillation. J. FREUNDLTCH 
(Chem. Zeit., 1908, 32, 820).-An arrangement is described for collect- 
ing fractions in a vacuum without interrupting the process of distillation, 
the end of the condenssr tube communicating by means of taps anti 
short side-arms with two glass cylinders, the upper ends of which 
commuuicate with the exhaust tube by means of taps. J. V. E. 

Apparatus for the Rapid Distillation of Mercury. FORTUNATO 
FLORIO (Nuovo Ci,nt., 1908, [v], 16, 93--96).-An apparatus is figured 
and described, by which 2-5 kilos. of mercury can be distilled per hour. 

G. B. 
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